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L  SIR  CHAELES  LTELL  iND  MODEEN  GEOLOGY. 

Or  l&te  ^ears  the  attention  of  b  large  nombei  of  geologiete  has 
been  directed  to  an  examination  of  the  natore  and  potency  of  the 
causes  of  change  now  operating  on  the  Bor&ce  of  the  earth.  This 
coarse  of  obeervation  iras  first  firmly  trodden  by  Sir  Charles  Lyell  ; 
and  now  that  we  are  reposing  for  a  time  after  a  series  of  contra- 
Tersies  on  snhaeriat  &rces,  it  may  he  nsefnl  to  give  a  sketch  of  the 
serricee  which  have  been  rendered  to  science  by  the  philosopher 
who,  thirty-six  yeais  ago,  founded  the  now  dominant  school  of 
Geology, 

In  1S30  Sir  Charles  Lyell  published  the  first  volome  of  the  first 
edition  of  the  '  Principles  of  Geology.'  As  stated  on  the  title-page, 
it  was  "  an  attempt  to  explain  the  former  chansjes  of  the  eanb'B 
surface  by  reference  to  causes  now  in  action."  xbis  great  work  at 
once  established  Sir  Charles  Lyell's  reputation  as  a  philosophical 
geologist  of  the  highest  order;  more  uian  that,  it  produced  the 
'  Uniformitarjan '  school  of  geology,  to  which  belong  nearly  the 
whole  of  the  distinguished  geologists  of  the  present  day,  who  at 
that  time  were  but  students  of  the  science.  Mr.  I>arwin  expects 
that  the  younger  zoologists  will  hereafter  confirm  his  theory  of 
Natural  Selection ;  bnt  Sir  Charles  Lyell  can  say  that  the  younger 
geologists  of  thirty  years  ago  have  done  this  for  the  doctrine  of 
Uniformity.  In  fact,  soon  afl«r  its  pnbhcation,  Lyell's  '  Principles ' 
became  a  household  book ;  and  although  much  that  it  contained 
met  with  opposition  firom  some  of  the  leading  geologists  of  the 
day,  that  did  not  prevent  the  great  body  of  their  successors  from 
accepting  it  as  their  gaide  and  text-book  in  geological  reasoning. 
The  Boyal  Society  also  "  crowned  "  the  work  by  awarding  a  Boyal 
Ifedal  to  its  author  the  year  after  its  completion  (1S34). 

To  future  generations  of  geolc^ts,  &ir  Charles  Lyell's  reputa- 
tion will  chiefly  depend  upon  their  estimate  of  the  efiect  produced 
on  the  scientific  world  by  the  publication  of  the  first  edition  of 
the  '  Principles.'     Even  at  this  distance  of  time  it  is  difficult  to 
TOL.  rv.  B  ,  -  I 
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form  a  correct  and  impartial  estimate  of  what  geology  wonld  have 
been  bad  the  '  Piinciples'  never  been  published.  The  chief  design 
of  the  work  was  to  uphold  and  strengthen  the  Hnttoniao  doctrine 
of  anifonnity  in  the  causes  which  hare  operated,  and  the  pheno- 
mena  which  have  been  prodneed,  throughout  all  geological  time. 
The  antagonistic  doctrine  of ,  cataclysms  was  dominant,  if  not 
universall);  received,  at  the  time  of  its  pnblication,  and  is  even  now 
not  qnite  extinct  amongst  some  of  the  older  geologists ;  ^though  it 
is  altogether  ignored  by  those  to  whom  in  early  days  the '  Frindples ' 
has  been  a  geological  catechism.  Still,  the  chief  geolc^jists  of  that 
day  nuited  in  bearing  testimony  to  the  great  valne  of  the  book,  and 
it  may  be  nsefiil  to  qnote  a  £sw  of  the  ofonions  then  expressed  by 
men  wlioes  writings  are  still  referred  to  with  respect. 

Dr.  Whewell,  in  his  'History  of  the  Inductive  Scieucee,'  fre- 
quently discusses  the  '  Principles,'  and  in  reference  to  causes  of 
cnange  he  remarks  that  it  may  "  be  looked  upon  tut  the  beginning 
of  Geolo^cal  Dynamics,  at  least  among  us.  Such  generalizations 
and  apphcations  as  it  contuns  give  the  most  lively  interest  to  a 
thousand  observations  respecting  rivers  and  floods,  monnttuns  and 
morasees,  which  otherwise  appear  withont  aim  or  meaning.""  The 
Bev.  W,  D,  Oonybeare,  in  his  report  on  Geology  to  t£e  second 
meeting  of  the  British  Association,  says  that  it  is  "  in  itself  suffi- 
ciently important,  to  mark  almost  a  new  cera  in  the  progress  of 
oar  science  ;"t  and  Dr.  Fitton  coneddered  it  one  of  the  moot 
popular  books,  "  and  certainly  one  of  the  most  valuable  that  has 
appeared  since  Mr.  PlayfEurs  well-known  'Illustrations  of  the 
Huttonian  Theory.' "} 

Perhaps  the  most  graceful  allusion  to  the  merits  of  the  '  Prin- 
ciples'  is  contained  in  Mr.  Ponllett  Scrope's  dedication  to  Sir 
Charles  Lyell  of  the  second  edition  of  his  work  on  Yoleanoee, 
published  in  1862.  This  distinguished  geologist  then  wrote, 
"  When  the  £rst  edition  of  this  work  [Yolranoe^  saw  the  light, 

now  aa>en~and  ihiiiy  yewrs  ago, you  expressed  s  warmer 

interest  in,  and  more  agreement  with,  the  views  it  contained  than 
theiy  met  with  &om  the  bulk  of  our  associates.  It  was  an  attempt 
to  investigate  one  important  class  of  the  agencies  of  change  now  in 
operation  on  the  earth's  sur&ce,  and  to  trace  their  ai^ogy,  or 
rather  identity,  with  those  which  have  apparently  prevailed  tlu^ugh 
earlier  geological  periods — a  portion,  in  bet,  of  the  ^«at  task  at 
which  yon.  have  so  long  laboured,  as  respects  the  entire  range  of 
terrestrial  phenomena,  with  an  originality,  perndence,  and  sutvesa 
that  have  Raised  you  by  comtnon  consent  at  the  head  of  tha  foUowert 
of  the  adence."  This  dedication  was  vpritten  only  four  years  ago, 
and  is  on  that  account  more  valuable,  as  showing  the  estimation  in 
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which  M>  eminent  a  geologiat,  who  has  seen  the  fall  eSecta  of  the 
<  Prbuii^'  holds  th^  work  and  its  author. 

Although  Dr.  Whewell,  Mr.  Conybears,  and  othen  naited  in 
leoognizing  the  importance  and  nuvit  of  the  '  Principlee '  in  a 
geuoal  way,  most  of  the  geologiate  of  fiveHUid-thirty  Tears  ago 
also  joined  with  them  in  declaring  that  Sir  Charles  Lyell  went  too 
tst;  that  the  doctrine  (A  nnifbrmitr  does  not  hold  good  when 
applied  to  remote  epochs ;  hut  that,  for  instance,  the  metamorphic 
rocks  were  altered  by  agencies  of  &r  greater  intensitT  than  any 
that  prerail  at  the  present  day.  They  contended  that  althongh  the 
forces  which  formerly  produced  changes  on  the  snrfiace  of  the  ^be 
were  in  bygone  times  the  same  in  kind  as  they  are  now,  they  were 
different  in  degree.  Sir  Charles  Ly^  on  the  other  hand,  has 
peiaatently  maintained  that  we  hare  no  evidence  to  warrant  ns  in 
assuming  those  forces  to  hare  possessed  greater  intensity  than  at 
present  dnring  any  geological  period,  and  that  nntil  such  evidence 
IS  discoTered  we  have  no  right  to  attempt  to  explain  past  events  by 
reference  to  canses  of  greater  intensity  than  now  operate  at  and 
beneath  the  snr&oe  of  the  earth.  In  the  first  chapter  of  the  '  Prin- 
ciples,' Sir  Charles  Lyell  quotes  Hutton  for  the  purpose  of  showing 
that  geology  is  not  concerned  "  with  questions  as  to  the  origin  a 
things,"  and  is  entirely  distinct  from  cosmogony  and  ooemogonic 
speculations. 

The  science  of  Gecdogy  is,  indeed,  like  ever;  other  science,  a 
knowledge  of  phenomena  and  th^  causes ;  and  no  period  can 
theiefere  be  considered  geologic  that  is  not  represented  by  rock- 
masses  on  some  part  of  the  present  snr&ce  of  the  globe.  No  doubt 
there  were  pre-Diurentian  periods ;  but  at  present  we  know  nothing 
of  them,  and  they  cannot  yet  be  considered  to  come  within  the  scope 
of  geological  inquiry.  'Die  objection  which  has  freqaently  been 
made  to  the  doctxine  of  uniformity,  that  it  assumes  the  eternity  of 
tlie  globe,  is  therefore  of  no  value,  for  geologists  do  not  attempt  to 
specniate  on  the  caneee  of  phenomena  of  which  they  have  no  kind 
01  knowledge. 

It  is  unnecessary  to  enter  into  any  argument  reepectiiig  the 
doctrine  of  nniformity,  as  it  is  now  practical^  acknowleoged  on  all 
huids ;  but  we  vromd  oteerve,  that  an  examination  of  geological 
literature  will  show  that  while  the  terms  "convulsion,"  "cata- 
strophe," and  the  like  were  in  common  use  previous  to  the  year 
1830,  since  that  time  they  have  been  need  with  a  gn^nally  decreas- 
ing frequency ;  and  a  c&refol  study  of  the  pK^^ress  of  geological 
thou^t  will  likewise  show  that  this  result  is  almost  entirely  attri- 
trntable  to  the  publication  of  Sir  Charles  Lyell'a  'Piiodples  of 
Geobgy.' 

It  has,  however,  been  assumed  by  some  geolc^pFts  of  the  preaant 
day,  that  the  only  claim  <m  our  reelect  which  it  could  be  raetendsd 
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that  the  '  Principles '  poeseeees  is  founded  on  £he  snppcwtion  that 
the  Idea  of  Uniformity  originated  with  Sir  Charles  Lyell,  and  that 
as  this  euppoBition  is  incorrect,  no  special  degree  of  merit  should  be 
attributed  to  Sir  Charles  for  that  partictilar  work.  Our  own  opinion 
ia  diametrically  opposed  to  thitt,  for  according  to  onr  conception  of 
the  case  the  value  of  the  '  Principles '  lies  chiefly  in  the  proof  it 
oontuns  of  Hntton'a  '  Theory  of  the  Earth '  being  supported  by 
pceitiTe  eridence,  uistead  of  being  a  mere  unsupported  efiort  of  the 
miagination.  Sir  Charles  Lyell  brought  together  in  the '  Principles' 
a  gi'efit  mass  of  facts  bearing  on  every  phase  of  the  theory,  and  this 
not  in  a  mere  superficial  manner,  liefore  the  publication  of  this 
work,  Hutton's  Theory  was  to  the  great  body  of  geologists  nothing 
but  the  dream  of  an  enthusiast ;  for  ever  afterwards  it  became  a 
reality,  and  the  theory  of  a  philosopher. 

The  vexed  questions  of  originality  and  priority  are  frequently 
the  Bttuubhng-blocks  to  a  correct  estimate  of  the  services  of  great 
men.  It  has  often  happened  that  a  greet  discovery  has  been  made 
hj  one  man,  the  importance  and  value  of  which  have  not  been  re- 
cognized until  made  manifest  by  another.  The  fiimiliar  case  of  the 
accidental  discovery  of  Voltaic  Electricity  by  Glalvani,  and  the 
recognition  of  its  importance  by  Yolta,  is  an  extreme  iustEuice ;  and 
the  one  under  discufflion,  though  differing  from  it  in  some  e.«8sntial 
respects  (especially  as  regards  accident),  Mis  inte  the  same  category 
in  others.  Hnttou,  no  doubt,  wad  too  for  in  advance  of  bis  age  for 
his  theory  to  be  accepted  by  men  of  his  generation,  and  it  was 
characterized  as  premature  by  Dr.  Whewell,  even  in  1837.  How 
mnoh  longer  it  would  have  remained  neglected  bad  not  Sir  Charles 
Lyell  wiitten  the  '  Principles,'  may  to  some  extent  be  inferred  Inr  a 
reference  to  dates.  Hntton's  theory  was  first  made  pubHc  in  1788 ; 
from  that  time  to  the  pubhcation  of  the  '  Principles  of  Geolo^ '  in 
1830,  a  period  of  forty-two  years,  the  progress  made  in  deological 
Dynamics  is  insignificant  compared  witu  the  advance  made  during 
the  thirty-«ix  years  which  have  since  elapsed.  We  therefore  endorse 
the  opLQion  expressed  by  eminent  men  long  ago,  that  Sir  Charles 
Lyell  B  work  was  the  beginning  of  a  new  era  of  progress  in  our 
science — the  commencement,  in  &ct,  of  a  Bational  Geology. 

After  scrutinizing  the  eflecta  of  existing  causes  of  Hiown  in- 
tensity, as  exhibited  at  the  present  day,  Sir  Charlee  Lyell  was 
naturally  led  to  examine  the  Tertiary  deposits  of  different  ports  of 
Europe ;  and  it  was  in  tracing  backwards  the  more  and  n-.ore  com- 
plete disappearance  d  recent  forms  from  Tertiary  &uiias  that  he 
oonceived  the  idea  of  determining  the  relative  age  of  these  strata  by 
the  ratio  which  the  recent  species  of  Mollnsca  in  their  respective 
fonnas  bore  to  the  extinct.  Hence  he  proposed  the  now  world- 
renowned  iJasaification  of  Tertiary  deposits  into  Eoome,  Miocene, 
and  Pliocene ;   and  enunciated  the  scheme  for  their  determination 
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commooly  known  as  the  "percentage  teat."  The  Eooene  strata 
were  defined  as  having  only  about  one-thirtieth  port  of  their  Mol- 
luaca  identical  with  living  species,  the  Miocene  as  having  aboat 
one-fifth,  the  Older  Pliocene  from  one-third  to  one-half,  and  the 
Newer  Pliocine  nine-tenths, 

The  terms  Eocene,  Miocene,  and  Pliocene  TTere  at  once  adopted, 
together  with  the  principle  of  claasi^ing  the  Tertiary  strata  1^ 
means  of  the  percentage  of  recent  shdis  which  they  contain.  Bnt 
of  late  years  several  geologists  and  palteontoIogiBts  have  raised 
ohjections  to  the  percentage  test,  as  dd  Mr.  Charlesworth  when  it 
was  first  proposed.  It  may  not  be  ont  of  place,  therefore,  to  dis- 
cuss the  advantages  that  have  accrued  from  its  adoption  during  the 
last  thirty  years,  and  the  probability  of  its  eventually  becoming 
superseded  by  some  other  mode  of  classification. 

^  Charles  Lyell's  classification  depends  on  two  principles ;  first, 
that  the  Mollusca  are  typical  of  the  rest  of  the  animal  kingdom, 
and  are,  at  the  same  time,  the  most  convenient  for  the  purpose ;  and 
secondly,  that  the  percentage  of  recent  species  in  a  &uiia  varies  in- 
versely with  its  age.  In  the  first  place,  it  is  certain  that  the  fossils 
which  are  most  generally  and  completely  preserved  belong  to  the 
class  Mollusca.  The  shells  of  these  animals  are  so  durable,  sc  easily 
recognized,  and,  generally  speaking,  so  characberistic  of  the  species 
to  which  they  belong,  that  they  form  a  much  better  medium  of 
comparison  than  the  remains  ot  land-animals  or  of  plants,  which 
generally  occur  in  a  fragmentary  condition,  and  the  preservation  of 
which  is  usually^he  result  of  some  fortuitous  circnmstance.  Again, 
other  classes  of  marine  organisms  are  either  not  so  ahnndant  in 
species  and  individuals,  or  they  are  not  likely  to  be  preserved  in 
the  fossil  state.  It  is  difficult  to  say  whether  the  Mollusca  are,  or 
are  not,  typical,  in  their  duration,  of  uie  rest  of  the  animal  kingdom. 
They  are  not  so  prone  to  change  as  higher  organisms ;  bnt,  on  the 
other  hand,  species  of  shells  do  not,  as  a  rule,  exist  through  several 
geological  periods,  like  species  of  Foraminifera.  We  should  imaging 
however,  that  while  the  sc^  famished  by  each  class  of  animals 
is  true,  each  scale  has  a  value  of  its  own,  which  has  a  certain  ratio 
to  that  of  each  of  the  rest.  The  scale  famished  by  the  Mollusca 
being  neither  too  large  nor  too  small,  is  on  this  account  preferable 
to  several  others ;  therefore,  from  eveoy  point  of  view  the  Mollusca 
seem  more  oonvenient  for  the  purpose  than  any  other  group  of 
organisms. 

The  piDpceitioQ  that  the  greater  the  age  of  a  Tertiary  fauna  the 
smaller  is  the  proportion  of  recent  species  that  it  contains,  is  ex^ 
tremely  difficult  either  to  prove  or  to  disprove ;  but  even  if  it  can 
now  he  shown  to  be  imtrue,  it  was  at  the  time  the  percentage  test 
was  proposed  a  most  convenient  fiction.  Sir  Charles  Lyell  urged 
that  the  recent  &anas  formed  a  common  point  of  departure  in  all 
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conntrifiB,  and  that  in  the  event  of  Teitiiuy  deposite  iMing  disoorered 
in  any  regicMi  they  coidd  be  referred,  by  metms  of  the  percentage  of 
recent  forma  amongst  their  fossils,  to  their  place  in  the  Tertiary 
series.  For  many  years  this  test  has  been  applied  with  naefal,  even 
if  bat  temporary,  resnlte ;  but  it  mnst  also  be  admitted  that  in 
several  casee  the  application  has  not  been  ancceasfuL  We  have 
Eocene  and  Uiocene  depositB  in  India,  for  instance ;  bat  the  deter- 
mination of  the  former  depends  almost  entirely  upon  the  fact  of 
their  containing  a  large  number  of  species  of  Nmnmnlitee,  and  not 
npon  Kaj  percentage  calculation ;  wnile  tbe  referenoe  of  the  latter 
to  the  Miocene  division  is  wholly  based  on  lis  MnmfnuHai)  &.iuu. 
In  Anstralia  a  very  varied  series  of  Tertiary  deposits  has  been 
knovm  for  many  years ;  but  even  the  percentage  test  has  not  yet 
enabled  Austrahan  geologists  to  come  to  any  agreement  as  to  their 
Eocene,  Miocene,  or  Pliocene  date.  One  amateur  geologist,  indeed, 
appears  to  have  been  for  years  in  a  state  of  perpetual  oscillation 
between  the  three. 

In  a  series  c^  papers  Mr.  Chsrleaworth  stated  thirty  ysers  ago* 
some  of  the  ol^tions  which  he  then  saw  to  the  use  of  tbe  per- 
centage t«et ;  but  although  he  alluded  to  other  sonrcee  of  error, 
he  more  especially  dwelt  on  the  disagreement  existing  between 
natoralists  as  to  Uie  amount  of  divergence  neceesary  to  constitute 
a  [species.  To  render  this  nugatory,  he  soggeeted  an  attempt  to 
damify  Tertiary  strata  by  means  of  "  the  totality  of  the  characters 
which  each  series  exhibits,"  on  tbe  principle  that  there  is  a 
"uniform  approximation  to  existing  species,  shown  by  the  fossils 
of  different  depoBitB,  corresponding  to  their  respective  antiquity."! 
But  it  is  to  be  regretted  that  he  did  not  himself  constmct  the 
"  table  of  degrees  "  which  he  proposed,  nor  iilnstrate  bis  snggestion 
"bv  maldng  the  attempt  to  classify  Tertiary  strata  by  means  of  it. 
!nie  principle  is  no  donbt  correct,  and  has  been  used  with  signal 
Baocees  in  the  dassification  of  plants  into  Natural  Ordav;  it  is 
also  title  one  commonly  used  in  classifying  the  older  rocks,  and 
ought  not  to  be  difficult  erf  application  to  the  Tertiary.  The 
miaTortune  is  that  while  many  men  possess  a  "  destructive '  tacultv 
in  an  eminent  degree,  there  are  so  few  who,  liie  Sir  Charles  LyeU, 
are  gifl«d  with  a  "  constructive  "  genius.  The  fbrm^  class  of  men 
do  not  benefit  science,  althoogh  they  show  that  a  scheme  which 
works  well  is  nevertheless  &ulty ;  but  the  latter  are  entitled  to  our 
gratitude  for  a  system  which,  multy  though  it  may  be,  is  infinitely 
better  than  noncf 

*  '  Mag.  Nat.  HiM.,'  vol.  ii„  p.  537.  'FhiL  HagV  3rd  Mr.,  VoL  vii.,  p.  81 ; 
Tol  Tiii.,  p.  529 ;  toI,  x.,  p.  1. 

t  '  Phil.  Mag.;  8rf  aer.,  toI.  i.,  p.  8. 

t  "A  muim  ntuch  it  majbe  iWiil  iaKoollect  is  thit, — that  bTpotheaM may 
often  be  of  aerrice  to  sdeiioe,  when  they  idtoItb  a  cartun  pOTtiDQ  of  inoniipUtsnMii 
and  VTMi of  errm.'— Wsbwells  Tmntofkg of  Oit IttAveUm Seimem, wl. H., p. 825. 
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After  all,  changes  in  physical  geognpli;  and  in  climate,  in  any 
given  r^;i(m,  are  the  chief  csnses  of  uncertainty  in  the  application 
of  the  peromtage  teet.  The  chmate  of  Eniope,  for  instance,  waa 
much  warmer  dnring  the  Eocene  and  Miocene  periods  than  it  is 
now.  As  the  climate  hecame  ooldei  no  donbt  the  animals  and 
plante  which  inhalsted  Europe  miKraied  to  wanner  regions.  In 
Esrope  there  are  many  deposits  of  the  ^e  of  these  warmer  pertoda^ 
and  it  doee  not  seem  unreasonable  to  believe  that  formations  m  more 
Bonthem  latitudes,  containing  fossilized  members  of  the  same  &tiiia, 
wonld  be  more  recent  in  date  than  the  apparently  contemporaneous 
strata  in  Enrope.  Indeed,  if  some  membem  oi  a  species  become 
modified  during  such  a  struggle  for  existence,  as  tases  place  in  a 
oonntry  whose  climate  is  becoming  nnsnitable  for  its  inhabitants, 
while  stroi^ier  individnids  retain  their  specific  characters ;  and  if 
the  modified  form  doee  not  snrrive,  as  a  spedee,  the  one  £rom  which 
it  descended,  it  is  easy  to  see  that  a  formation  containing  a  larger 
proportion  of  extinct  species  may  be  more  recent  than  one  containmg 
a  smaller  proportion,  m  a  difierent  latitade,  or  possessing  in  past 
times  a  diner^t  climate. 

When  the  pwcentage  test  was  proposed,  the  scientific  world 
was  not  ripe  for  the  consideration  of  matters  so  calculated  to  disturb 
the  principles  |of  geological  chronology,  and  therefore  Sir  Charles 
LyeU's  scheme  passed  almost  unchallenged.  That  its  adoption 
has  been  attended  with  ben^cial  reenlls  is  qnite  certain,  and  until 
some  better  and  equally  simple  scheme  is  propoeed,  it  will  no  doubt 
oontiune  to  be  the  one  most  generally  adopted.  Bat  it  behores 
every  plnlosophical  geologist  to  remember  that  increase  of  knowledge 
has  rend^ed  hxHtj  that  which  at  one  time  appeared  to  be  perfect, 
"inasmuch  as  it  had  the  appearance  of  possessing  arithmeticnl 
•ocuracy."* 

As  science  advances  we  are  nther  apt  to  forget  that  what  to 
ns  are  mere  elementary,  and  apparently  self-evident  truths,  were 
at  ODe  time  original  and  great  discoTcries.  60  the  services  of  our 
predeoesBon  are  not  na&eqnently  too  much  imderrated,  and  the 
fanUi  oi  the  old  T"'tTi"i  that  "  familiarity  breeds  contempt "  is 
proved  in  a  new  way.  It  seems,  therefore,  a  good  thing  now  and 
then  to  consider  bow  large  a  debt  we  really  do  owe  to  those  who 
have  gone  be£»e  us;  often  men  who  wim  imperfect  aids  have 
indicated  the  clue  to  BOtae  of  natnre'e  mysteries,  which  a  more 
per&ot  knowledge  of  natural  laws  now  enables  us  firmly  to  grasp. 
And  if  it  idioald,  as  no  doabt  it  frequently  does,  eventually  become 
maaifeBt  that  old  ideas,  interpretations,  and  thewies  are  erroneotu, 
there  is  not  the  lees  credit  due  to  their  anthors ;  for  have  not  l^eir 
nadings  of  natsre  for  ^ean  answered  all  the  requiiosauta  of  a 
mrae  pet&ot  interpretation,  and  materiaUy  assisted  science  thereby  ? 

*  '  QoBii.  Jovrn.  GaoL  6oc  ,'  vol.  xiiU  p.  8.%.  ,  -~  ■ 
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For  instance,  the  Ptolemaic  and  Copernicftu  systems  of  ABtronomy 
were  each  supplanted  in  its  turn ;  but  docs  any  astronomer  pretend 
that  their  authors  are  therefore  loss  worthy  of  a  place  in  the  very 
&ont  rank  of  the  great  discovc^rcra  in  his  science?  Therefore, 
although  we  admit  tliat  the  percentage  teet  is  logically  not  &nltle88, 
we  consider  that  Sir  ('harles  Lyeil  is  not  the  leas  entitled  to  great 
credit,  and  exalted  rank  as  a  geologist,  tor  its  promulgation  more 
than  thirty  years  aga 

As  we  Itare  already  stated,  Sir  Charles  Lyell  gave  the  names 
Eocene,  Miocene,  and  Pliocene  to  his  three  great  divisions  of  the 
Tertiary  series ;  and  ha  again  subdivided  the  Pliocene  into  Older 
and  Newer.  As  typical  formations,  he  referred  to  the  Eocene 
divisoD  the  strata  of  the  London  and  Paris  Baaiia;  to  the 
Miocene,  the  Faluns  of  the  Loire  and  the  beds  of  the  Superga, 
near  Turin  ;  to  the  Older  Pliocene,  the  Crag  of  England  and  the 
Bubapennine  strata  of  Italy ;  and  to  the  Newer  Pliocene,  the  Sicilian 
beds  and  more  recsent  deposits.  He  anticipated  the  future  discovery 
of  beds  which  would  lessen  the  gaps  that  then  existed  between  the 
membera  of  these  various  subdivisions ;  and,  it  is  almost  needless 
to  say,  his  anticipation  has  been  amply  realized.  The  question 
for  uB  now  to  consider  is  how  fer  these  divisionB  are  natural,  and 
how  fer  they  are  arbitrary.  Many  geologists  would  affirm  that  all 
divisions  of  strata  are  arbitrary,  while  others  would  contend  for 
their  being  mostly  natural.  If  the  whole  surfece  of  the  earth  be 
considered,  and  if  we  are  supposed  to  possess  a  complete  knowledge 
of  its  geological  history,  then  no  doubt  all  divisions  are  arbitrary — 
for  there  must  have  been  a  continnons  sequence  of  deposts.  Bnt 
in  the  present  Htate  of  our  knowledge — some  deposite  being  unknown 
(either  not  explored  or  submerged)  and  others  destroyed, — it  is  no 
doubt  true  that,  for  particnlar  areas,  while  some  divisions  of  strata 
are  qaite  natural,  otoers  are  more  or  less  artificial.  Now,  into 
which  category  do  these  divisions  of  Eocene,  Miocene,  and  Pliocene 
&11  ?  Sir  Clurles  Lyell  himself  would  say  that  they  are  artificial, 
as  all  divisions  necessarily  most  be.  But  for  ourselves  we  should 
say  that  while  these  divisions  are  artificial,  others  may  be,  as  fer 
as  Europe  or  any  other  region  separately  ia  concerned,  as  purely 
natural  as  any  in  the  (reological  scale, 

A  study  of  the  literature  of  the  Tertiary  system  will  reveal  the 
&ct  that  m  North  Germany  and  in  Anstria,  where  certain  poriiona 
of  t^e  series  are  extensively  developed,  geologists  have  been  obliged 
to  invent  new  terms  to  de8ignat«  groups  of  beds  which  they  have 
been  nnable  to  refer  with  confidence  to  any  one  of  &a  Gharles 
Lyell's  divisions. 

In  North  Germany,  Professor  Beyricb  has  grouped  together, 
under  his  new  term  Oligooen^  a  long  succession  of  beds  olAet  than 
the  typical  Miocene   Faluns,  and  newer  than  the  ,Nmninulitio 
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^Middle  Eocene)  strata  of  the  Puna  Basin  and  other  districts.  Str 
Charlea  Lyell,  however,  refers  to  bis  Lower  Miocene  all  the  beds 
m  &x  down  aa  the  Hempstead  series,  including  that  deposit.  The 
remaining  strata  in  qnestioD  he  calls  Upper  Eocene.  Sir  OharloB 
has  confesaod  repeatedly  that  hia  line  is  purely  arbitrary ;  hoi  he 
contends  tliat  the  other  is  equally  so,  and  that  there  is  conseqtie&tly 
DO  need  of  a  new  term,  few  Tertiary  paUeontologists  will,  we 
unagine,  agree  with  him  in  this,  and  it  certainly  seems  preferable 
to  curtail  the  Eocene  and  Alioceno,  and  interpotste  a  new  gionp, 
tLban  to  be  confeesedly  reduced  to  the  necessity  of  drawing  a  line 
where  there  is  no  pbyaical  or  palteontoiogical  break. 

In  the  Viennft  Basin. th^  exists  a  very  complete  aeriee  of 
Miocene  ^Upper  Miocene  of  Lyell)  deposits,  passng  gradnally 
upwards  into  newer  strata.  From  the  difficulty  the  Austriaa 
eeolc^'sts  have  experienced  in  defining  the  upper  limit  of  the 
Miocene  deposits,  they  have  at  last  been  led  to  abandoD 
the  terms  Miocene  and  Pliocene,  and  to  group  the  whole  of  the 
strate  embraced  within  their  definitions  under  the  siogle  term 
Meogene.  In  endeevonrs  to  assign  to  their  place  in  me  series 
the  Tertiary  deposits  of  other  regions,  questions  hare  been  raised 
as  to  the  ^ue  of  the  distinction  between  Miocene  and  Pliocene 
strata,  and  some  palaeontologists  have  gone  so  fiix  as  to  assert  that 
the  significance  of  the  terms  is  &r  more  climatal  than  chronological ; 
in  fiict,  that  in  tropical  regions  it  is  impossible  to  say  that  certain 
deposits  are  Miocene  and  not  Pliocene,  or  vice  verad.  Under 
these  circumstances  it  certainly  does  seem  adrisable  to  ouito  the 
two  divisions,  especially  for  ibe  purpose  of  assigning  to  their 
proper  horizon  the  fossils  of  low  latitudes.  The  reviaed  classifica- 
tion would  then  exhibit  to  the  old  one  of  Sir  Charles  Lyell  the 
relation  shown  in  the  following  table : — 

Jfp^SS."  [  »■*— • 

Middle  Eocene    1  -p™,™- 

Even  this  revised  classification  cannot  claim  the  merit  of  being 
entirely  natural ;  but  it  is  certainly  nearer  that  Ultima  Thule  of 
syetomatists  than  the  original  one  of  8ir  Charles  Lyell.  It  would 
indeed  be  strange  if  geology  had  made  no  progress  in  this  directitm 
for  more  than  thirty  years ;  and  the  only  marvel  is  that,  in  a 
science  which  makes  such  gigantic  strides,  iLb  original  classifioatioD 
has  not  by  this  time  be^  entirely  swept  away.  The  fiict  that 
it  has  not,  is,  however,  conclusive  testimony  of  the  realitjr  and 
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great  nine  of  ibe  Berriise  to  scieBce  which  Sir  Charles  Lyell  per- 
isnosA.  when  he  proposed  it. 

Glosel;  connected  with  the  geneiml  Biibject  of  existdng  canseo, 
and  £i}niiing  a  Tsry  important  braodi  of  the  inqniry,  are  the 
phenomena  connected  wiui  volcanic  emptionB  and  the  formation  (A 
oones  and  craters.  8ir  Charles  Lyell  has  always  taken  a  prominent 
part  in  the  discossions  which  have  &om  time  to  time  arisen  re- 
specting certain  of  these  phenomena,  and  more  especially  in  the 
oontroTersy  between  the  partisans  of  the  "  crater  of  elevabon  "  and 
"  crater  of  eruption  "  theories.  The  old  theory  of  the  formation  <A 
T(d^nic  cones  was  that  a  vent  having  been  produced  by  the  fractoie 
tA  the  earth's  cmst  (which  may  have  been  attended  with  some 
Aogt&o  of  npheaval  uid  dislocation),  the  volcanic  materials  snh- 
Beqooitly  ejected  gradnally  formed  a  conical  mound,  havine  a 
depression  m  the  centre.  This  mound,  or  "volcanic  cone,  is 
supposed  to  be  composed  chiefly  of  ashes  and  acorie,  which  have 
been  ejected  into  the  air,  and  on  foiling  have  natonJly  arranged 
themselvee  in  the  manner  stated.  The  eroption  of  dykes  and 
streams  of  solid  lava  &om  the  newly  formed  crater  asaists  in  giving 
solidity  to  the  cone,  althoagh  it  frequently  destroys  its  symmetry 
}sv  brtaking  down  the  walls  of  one  side  of  the  crater.  This  ex- 
planatioD  has  been  tenned  the  "  crater  of  emption  "  theory,  and  is 
the  one  which  was  most  generally  received  nntil  ^  celebrated 
Leopold  Ton  Bueh  propounded  the  (H)posing  theory  of  "  craters  of 
elevation,"  an  idea  miicti  was  adopted  oy  Humboldt,  and  therefore 
becsme  generally  received.  Sir  Charl^  Lyell  and  Mr.  Ponll^ 
Scrope  have  always  been  consistent  in  thw  opposition  to  it ;  and 
it  is,  perhaps,  entirely  owing  to  t^eir  united  exertions  that  it  has 
now  fiulen  so  uiich  into  disrepute. 

The  "crater  of  elevation'  theory  may  be  thus  stated: — A  vent 
having  been  formed  in  the  earth's  crust,  volcanic  materials— lava, 
ashes,  and  scorice— are  ejected  and  spread  horizontally  over  the 
Bur&ce,  the  cone  being  subsequently  formed  by  sadden  inflation 
and  upheaval  from  beneath. 

Sir  Charles  Lyell  devotes  seveioi'  pages  in  the  '  Principles' 
to  the  refutation  of  this  theory,  and  it  may  be  as  well  to  enumerate 
the  chief  points  of  his  argument.  In  the  first  place,  although 
upheaved  strata  of  various  ages  occur  aU  over  the  world,  no  single 
instance  can  he  pointed  out  in  which  the  upheaval  has  produced  a 
form  «»nparable  to  that  of  a  truncated  vol(»niG  ome.  Sir  Charles 
Lyell  fterefore  asks,  "Are  we  then  celled  upon  to  believe  that 
whenever  elastic  fluide  generated  in  the  eabterranean  regions  butst 
throng  horizontal  strata,  ao  as  to  U[dieave  them  in  the  peculiar 
manner  before  adverted  io,  the^  always  select,  as  if  itom  ehoio^ 
those  spots  of  comparatively  msignioouit  area  where  a  nertaia 
4)nanti^  of  volcanic  miUiter  happens  to  lie,  while  th^iy  car^iaUy 
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SToid  purely  lacnstrme  and  marjpe  strata,  although  the;  often  lia 
inunediately  oontdgnons  ?  "*  Secondly,  it  is  in  aocxn-danoe  with  all 
anah^  to  expect  that  if  these  ^reat  Tolcanio  oonee  were  npheared 
after  we  ejection  of  the  matter  composing  them,  their  aides  would 
be  bactored  and  the  Tolcanic  strata  shattered  and  digtnrfaed  in  a 
ctmsiderable  degree.  Bat  the  reverse  is  the  caae,  for  of  all  isolated 
hills  volcanic  ooqgs  are  the  most  symmetrical  in  form,  and  i^nkr 
in  the  arrangement  of  their  constitaent  materials. 

Of  late  years  it  has  been  asserted  that  volcanoes  oonld  not  have 
been  formed  by  "  emption,"  becaoae  solid  lava  coold  not  consolidate 
on  a  slope  greater  than  three  degrees,  nor  veeionlar  lava  on  a 
greater  inclination  than  five  degrees.  Bat  Sir  Oharles  Lyell 
proredt  that  this  is  an  error  as  to  a  matter  of  fitct.  He  showed 
t^t  several  (^  the  lavas  of  £tnA  of  known  date  have  formed 
oontinooDs  beds  of  compact  stone  on  sbpes  <£  15,  36,  and  38 
degrees,  and  in  one  instance  ^the  lava  of  1852)  of  40  degrees.' 
Ouoer  volcanic  oones,  soch  as  uie  island  of  P&hna,  yielded  mmitftr 
evidence,  so  that  this  objection  to  the  "  eraption  "  &eory  has  bew 
folly  answered.  The  oojectioQe  to  the  "edevation"  theory  have 
not ;  they  rest  on  a  wider  basis,  so  they  probably  never  will.  The 
form  pf  a  volcanic  cone  is,  moreover,  precisely  that  which  woold  be 
prodooed  by  the  fidling  c^  materials  thrown  vertioally  into  the  air 
from  a  central  vent. 

Sir  Cbarks  Lyell  has  natarally  watched  with  great  interest  the 
recent  diacossions  on  snbaerial  phenomena,  more  especially  those  on 
tiie  mode  of  formation  of  lake  basins  and  on  the  origin  of  vaUe^s 
and  the  denudation  of  the  Weald.  His  latest  pablished  examination 
of  these  questions  is  contained  in  the  sixth  edititm  of  his  '  Elements 
(tf  deology,'  bat  they  will  probably  be  more  fully  diecossed  in  the 
forthoonung  tenth  edition  of  the  '  Principles.' 

In  the  first  edition  of  the  latter  wi»e  Sir  Charles  Lyell  taag^ 
tiiat  the  Wealden  area  had  been  denuded  by  the  sea,  to  which  agratt 
he  abo  ascribed  the  formation  of  the  chalk  eecar|«neDts ;  bat  be 
referred  the  fc^mation  of  the  transvecse  volleys  to  Ute  action  of 
rivers  ranning  along  lines  of  fractare.  Professor  Baznsay  and 
others  have  recently  contended  that  "  rain  and  rivers "  and  other 
sabaerial  agents  have  produced  all  the  sarfoce-featores,  not  only  of 
the  Wealden  region,  bnt  also  of  the  whole  terreetri^  satfaoe  of  the 
globe,  excepting  of  coarse  volcanic  cones  and  craters.      In  the 

Z'oHXi  of  the  advocates  <^  this  theory  the  sea  baa  planed  off 
Borface  of  the  land  as  it  emerged,  and  this  fonn  has  been  termed 
by  Professor  Bamsay  the  "plane  of  marine  drandatitm."  All  Ute 
fni>4iTig  ^lysical  features  have  been  mnee  prodaoed  by  sabaerial 
cneion.    This  the(»y  appears  to  go  as  much  too  &r  in  one  direotiwi 
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as  ita  nltm-antagonist,  the  tbeoiy  of  marine  denudation,  pur  et 
simple,  doGH  in  tlie  other ;  and  it  is  not  gnrprising  thttt  Sir  Gbarles 
Lyell  ahonld  refhse  to  give  hie  aspport  to  either.  It  is  perfectly 
poodble  that  atmoepheiic  causes  may  hitve  produced  a  greater  effect 
in  particular  regions  than  even  Sir  Ghanee  himseif  was  able  to 
prove  in  the  '  Principles ; '  bnt  that  is  quite  a  different  issue,  and 
merely  a  farther  proof  of  the  doctrine  of  uniformity  which  he  haa 
.advocated  for  so  many  years. 

It  would  occupy  too  much  space  to  recount  the  arguments  that 
may  be  urged  in  support  of  the  different  theories  of  erosion  and 
denudation ;  but  it  may  be  remarked  generally,  that  phenomena  of 
so  mried  a  character  are  not,  as  a  rule,  referable  to  the  same  cause. 
Gertain  valleys  generally  considered  to  have  been  scooped  out  by 
the  sea  may  have  been  excavated  by  rain  and  rivers,  or  viee  verad ; 
but  a  mulbtnde  of  such  instances,  nuless  they  embrace  every  posable 
character  of  valley  and  mrcnmstance  of  occurrence,  is  not  sufficient  to 
warrant  the  general  conclusion  that  aU  valleys  have  been  formed  by 
one  agent,  or  by  the  other. 

Another  phase  of  the  question  is  that  respecting  the  meaning  to 
be  attached  to  the  expression  "  form  of  the  ground,"  this  having 
been  very  recently  the  sabject  of  discussion.  If  the  very  lat^  a^ 
smallest  modifications  of  the  snr&oe  are  taken  into  account,  of 
course  the  present  "form  of  the  ground"  is  due  entirely  to  atmo- 
spheric agencies,  ntii  excepting  volcanic  cones  and  crat^ ;  but  if 
this  interpretation  be  insisted  on, — why  scientific  discueaion  has 
degenerated  into  quibbling. 

The  theory  of  the  formation  of  lake-basins  by  glacial  erosion  is 
fundamentally  new,  and  has  recaved  from  Sir  Charles  Lyell,  in  the 
last  edition  of  the '  Elements,'  pnd  in  a  work  to  which  we  have 
not  yet  referred,*  a  fuller  examination  than  the  "  subaerial  denndar 
tion "  hypothesis,  which  is  merely  an  old  notion  revived  in  an 
overgrown  shape.  Sir  Charles  Lyell  is  no  advocate  of  the  theory 
that  lake-basins  have  been  scooped  out  by  huge  glaciers ;  and  in  the 
works  we  have  mentioned  he  has  fully  stated  the  olgectionB  which 
appear  to  him  to  render  it  improbable.  He  admits,  of  course,  that 
"heavy  masses  of  ice  OTeeping  for  ages  over  a  surbce  of  dry  land 
.  .  .  must  often,  by  their  grinding  action,  produce  depressions 
in  consequence  of  the  different  degrees  of  resistance  offered  by  rocks 
of  unequal  hardness ;  "  but  the  objections  to  any  long  contJnuBQce 
of  this  scooping  action  on  any  particular  spot  are  the  greater  the 
larger  and  deeper  the  lake-basm  to  be  accounted  for,  because  to 
excavate  such  a  depression  a  power  is  required  "  capable  of  acting 
with  a  considerable  degree  of  imiformi^  on  masaes  of  varyinR 
powers  of  resistance."  In  opposition  to  the  view  tluit  the  cre(S 
Swiss  and  Italian  lake-basins  were  scooped  out  by  glaciers  Sir 
*  ■  Antlqalty  of  Man,'  p.  SOS. 
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Gharke  Lyell  has  broaght  forward  several  argamente,  eq)ecially, 
(1)  tliat  "  BeTeial  of  the  great  lakes  are  by  no  means  in  the  positioa 
which  they  onght  to  hare  taken  had  they  been  scooped  ont  by  the 
presanre  and  onward  motion  of  the  extinct  glaciera  i '  (2)  that  lakes 
of  the  first  magnitnde  do  not  oocar  "  in  several  areas  where  they 
otight  to  exist  U'  the  enormons  glaciers  which  once  occupied  those 
spaces  hod  poesessad  the  deep  excavating  power  ascribed  to  them; " 
(3)  that  the  presence  of  patcnee  of  pregkcial  freshwater  formatioDS 
m  Bome  Alpine  valleys,  e.  17.  on  the^  benders  of  tlie  I^ke  of  Zurich, 
prove  that  some  of  the  l^ee  most  have  existed  before  the  glacial 
period. 

Sir  Charles  Lyell  seems,  however,  in  this  infitauce,  more 
fortunate  in  oppomtion  than  in  proposition.  He  has  shown  that  the 
"  erosive  power  of  ice  was  not  reqnired  to  produce  lake-basins  on  a 
large  scale,"  by  means  of  the  preglacial  lam^rine  formations  of  the 
L^  of  Zurich.  Some  other  canee  most  then  have  produced 
them  if  glaciers  did  not  excavate  them,  and  Sir  Charles  I^ell 
SD^iests  "  nnequal  movements  of  upheaval  and  subsidence,"  This 
theory  onght  to  be  capable  of  proof  or  refutation  by  geological 
Burveyois,  and  no  doubt  it  will  sooner  or  later  be  submitted  to  the 
test ;  but  un(al  that  is  done  little  more  can  be  said  about  it,  than 
that  it  does  not  enlist  in  its  lavonr  the  sympathies  of  those  who 
have  been  truned  by  Sir  Charles  Lyell  himaelf  to  the  application 
of  the  doctrine  of  Unifonuity. 

The  '  Antiquity  of  Man '  was  published  as  a  reatime  of  the 
evidence  which  has  recently  been  accnmtilated  in  iavoar  of 
the  contemporan^ty  cS  Man  with  certain  extinct  Mammalia,  It 
was  avowedly  a  compilation ;  but  it  contains  a  large  mass  of  matter 
drawn  from  a  variety  of  sources,  and  tending  to  strengthen  the 
evidence  in  &vour  of  Man  having  existed  on  the  earth  in  Post- 
pliocene  timee.  Perhaps  not  even  the  '  Princdples '  exhibits 
more  clearly  the  authors  wonderful  &culty  of  " aesiniilatuon,"  as 
Dr.  Fitton  called  it,  of  turning  anvtbing  and  everything  into  good 
geology.  But  it  is  unnecessary  tor  us  to  discuss  this  subject  at 
great^  length,  except  incidentally,  as  being  one  of  the  last  dis~ 
coveries  bearing  on  a  view  of  the  sncceesion  of  life  in  time  which 
Sir  Charles  Lyell  has  persistently  maintained  ever  once  the  com- 
mencement of  nifl  distinguished  career. 

Negative  evidence  has  always  been  a  battle-gTonnd  for  geologists 
holding  oppoeito  views,  and  it  is  01^  of  late  years  that  m  use  has 
fiUlen  considerably  in  estimation.  The  experience  of  the  last  half- 
century  has  taught  geologists  that  it  is  highly  nnphilosophical,  and 
positively  unsafe,  to  assume  that  any  class  of  organisms  has  not 
existed  at  any  particniar  "period,  or  that  there  is  a  total  break  in  the 
succession  of  me  on  the  earth  at  any  horizon  in  the  geological 
scale,  meroly  because  we  hare  no  positive  evidence  in  proof  of  the 
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oontawy.  But  ^  Qiarles  Lyell  can  claim  the  merit  of  b»TU)g 
&ieeeeQ  the  mistaUa  nature  of  concIaaioDa  based  on  ignorance,  for 
in  the  first  edition  of  the  'Principles'  he  contended  that  the 
apparent  breaks  in  the  continuity  of  geological  periods  ore  doe  to 
oar  imperfect  information,  and  do  not  really  exist  in  nature ;  and 
also  that  the  organic  remains  imbedded  in  known  depoeits  do  not 
represent  the  whole  of  the  earth's  inhabitanta  daring  those  periods 
or  ,in  those  regions ;  and  he  devoted  some  considerable  space  to  the 
illoatration  of  these  views,  in  contrast  with  the  then  prevalent 
doctrine  of  catastrophes.* 

In  th(»e  days  lAmarcVs  hypothesis  of  piogressire  development 
hv  transmutation  of  speciea  excited  a  great  deal  of  discussion ;  as 
also  did  the  theon'  of  the  saooessive  appearance  on  the  earth's 
sarface  of  more  and  more  highly  organized  animals  and  plants.  In 
support  cf  the  latter  view,  geologists  appealed  with  alacrity  to  the 
ioBBils  discovered  in  different  deposits  as  affording  a  positive  proof 
of  its  tmth ;  and  they  thas  endeavoored  to  define  the  order  of 
nature,  and  to  assign  to  each  class  of  organisms  the  period  of  its 
birth.  Bat  Sir  Charles  Lyell  contended  t  that  at  that  time  there 
was  "no  foundation  in  geological  facts,  for  the  popular  theory  of 
the  sncoessiTe  development  of  the  animal  and  vegetable  world,  m>m 
the  simplest  to  the  most  perfect  forms."  And  mhongh  snbeegiient 
discoveries  have  abundantly  justified  Sir  Charles  L yell's  protest 
against  invoking  ne^tive  evidence,  to  prove  that  this  or  that  period 
witnessed  the  creation  of  such  or  such  a  class'  of  organisms,  he  has 
at  last  admitted  that  the  suoceeaive  development  theory  is  not  mnch 
affected  by  successtve  discoveries,  and  is  probably  necessary  in  the 
present  state  of  science.}  It  appeors  to  ns,  however,  not  a  little 
mischievoas,  in  so  fiu*  as  it  encoar^;ee  an  appeal  to  negative 
evidence,  as  vras  amosingly  illustrate  in  1851  by  the  late 
Professor  Edward  Forbes,  in  reference  to  the  discovery  of  Pol- 
monifera  in  the  Parbeck  beds,  "the  (supposed)  non-eustence  of 
which  during  the  Secondary  epoch  has  called  forth  not  a  few 
prematurely  wise  comments  in  geological  works." 

"  Agasdz  juBt  had  given  liia  Inil, 
Twos  Rdrerse  lo  creation, 
That  there  ihould  live  pultnonireroui  snail. 
Before  the  clialk  roTmalioa."S 

Bince  then  Fnlmonifera  have  been  discovered  in  Garboniferoiis 
deposits,  and  the  history  of  nearly  every  group  of  animals  contains 
a  record  of  similar  premature  condnsions  and  their  subsequent 
refutation. 

■  See  alio  bU  PreodenlBl  Ad<)RM  to  tlie  GealogJoal  Bodet;  in  ISfil,  powAn. 

t  •  Principlea,'  1st  edit,  vol  L,  p.  153. 

t  •  Antiqnil;  of  Man,'  p.  405. 

J  Winn  ud  Oolkie'a  ■  Utunoir  of  Edward  Forbei^'  p.  461 . 


by  Google 


1867.]  Sir  (Mti«$  LytM  and  Modarn  Chdogif.  16 

Now  to  what  concliisioii  does  the  enin  of  the  eridenoe  at  pnacpt 
in  OUT  possesflum  point?  It  caiinot  be  denied  that,  as  regards 
aninuds,  the  Protozoa  are  those  of  which  we  have  the  eorlieBt  evi- 
dence, in  the  Eacoon  Canadente  of  the  I^nrentiaii  rocka,  if  that 
primtevtJ  fosail  be  of  organic  origin.  Whether  the  Goetenterata, 
ijchinodermata,  Mollnsca,  or  Cmstaoea  first  appeared  we  have  no 
'  evidence  to  show,  as  it  »  extremely  improbable  that  the  Eozoon 
wae  the  8olitat7iiibabitiuitof  the  eeas  dniing  &e  I^nrentian  period. 
Known  &cts  are  in  favotir  of  the  Annnloea  appearing  before  either 
of  the  other  great  groups;  whereas,  acoor&ig  to  the  socceasive 
development^  theory,  they  onght  to  have  appeared  in  the  order  in 
whidi  they  have  been  mentioned.  Bnt  this  evidence  is  purely 
negative,  sjid  therefore  of  little  or  no  value.  As  r^^ards  the  Ter^ 
tebrata  it  is  certain  that  we  are  cognizant  of  Fishes  older  than  any 
Amphibia,  and  these  again  are  older  than  any  known  Beptilee.  The 
oldest  true  Beptile  is  probably  Triaseic,  and  thus  older  than  either 
Birds  or  Mammals ;  but  with  r^ard  to  the  order  of  appeannoe  of 
these  two  classes,  we  meet  with  the  same  difficulty  as  before.  Now  the 
Yertebrata  as  a  whole  form  a  group  of  equal  value  with  the  Molluaca, 
Annnloea,  &c.,  and  should  oonsequentty  be  nsupared  as  a  whole 
with  the  latter,  not^  as  is  usnal,  in  four  or  five  se))arate  groGpe. 
From  this  point  of  view  we  should  find  that  the  present  state  of  our 
knowledge  lends  veir  little  countenance  to  the  theory  of  niiifmn 
progression  of  animal  life  in  time ;  and  if  we  base  our  compariatm 
on  groups  of  smaller  value  the  general  result  is  much  the  same ; 
for,  as  was  shown  by  Professor  Huxley,  "  if  the  known  geological 
record  is  to  be  re^rded  as  even  any  consideiable  fragment  of  the 
whole,  it  is  inconceivable  that  any  theory  of  a  necesearUy  pn^^reeeivfl 
development  can  stand,  for  the  numerous  &mihes  and  orders  cited 
afford  no  trace  of  such  a  process."*  Nevertheless  Sir  Charles  Lyell 
remarks,  "  It  would  be  an  easy  task  to  multiply  objectitms  to  the 
theory  now  under  consideration ;  but  from  this  I  refirain,  as  I  regard 
it  not  only  as  a  useful,  but  rather,  in  the  present  state  of  science,  as 
an  indispensable  hypothesis,  and  ooe  which,  though  destined  hare- 
after  to  undergo  many  and  great  modifications,  will  never  be 
overthrown  ."t 

This  conviction  was  probably  produced  by  the  necessity  which 
Sir  Charles  Lyell  felt  of  abandoning  his  old  oppomtlon  to  the  theory 
of  the  transmutation  of  species  after  carefully  weighing  Mr.  Duwina 
theory  of  Natural  Selectbn.  Sir  Charles  Lyell  appears  to  think  that 
there  ia  a  necessary  and  direct  connection  between  these  thecoies; 
but,  on  our  part,  we  canilbt  see  why  a  naturalist  may  not  bs  an 
advocate  for  "  descent  with  modification,"  and  still  refuse  to  accept 
the  theory  of  proffreBtwe  development.  It  is  therefore  rather  snr^ 
prising  to  read  in  the  concluding  sentences  of  Chapter  XX.  of  the 

*  ■  Ann.  Adilreaa  Oral.  Soo.,'  1882.  t  '  Anttqnttj  of  Uta,'  p.  405. 
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*  Antiqiuty  ^  Man,'  an  attempt  to  aceotmt  for  the  apparont  paradox, 
"  that  writers  who  are  moat  ia  &Toiir  of  transmntatioiL  aro  never- 
thelese  among  those  who  are  most  cantionB,  and  one  would  say 
timid,  in  their  mode  of  espousing  the  doctrine  of  progresaion; 
while,  on  the  other  hand,  the  most  zealons  adTOcat«s  of  progression 
are  oflener  than  not  Tei?  vehement  opponents  of  transmutation." 
E^  Charles  endearonrs  to  explain  it  by  the  belief  of  the  former  in 
the  incompleteness  of  the  geological  record,  and  of  the  latter  in  its 
completeness ;  but  it  appears  to  us  that  there  ia  a  great  deal  more 
in  the  caution  of  the  jDarwiniaa  than  is  dreamt  of  even  in  Sir 
Charles  LyeU's  philosophy. 

80  long  as  tne  doctrine  of  "  transmutation  of  species  "  possessed 
only  the  oU  and  crude  form  given  to  it  by  Lamarck,  and  so  clearly 
illustrated  by  the  author  of  the  '  Yestiges,'  Sir  Charles  Lyell  at- 
tacked it  witn  considerable  vehemence.  Bnt  a  careful  consideration 
of  the  theory  of  Katnral  Selection,  and  frequent  conversations  with 
Mr.  Darwin  ou  the  subject,  have  had  the  effect  we  should  have  an- 
ticipated on  the  opinions  of  so  thoroogh  a  master  of  the  mode  in 
which  the  causes  of  change  operate.  The  principle  involved  in  Mr. 
Darwin's  hypothesis  is  one  coi^enial  to  the  mind  of  the  author  of 
the  '  Principles.'  A  cause  producing  a  small  effect,  which  becomes 
greater  and  greater  m  the  coarse  of  ages  by  successive  repetitions, 
18  one  of  all  others  most  calculated  to  enlist  the  sympatiiies  and 
charm  the  mind  of  the  man  who  has  for  thirly-six  years  been 
endeavouring  to  establish  the  self-same  idea  in  its  application  to 
inorganic  nature.  So  we  were  not  surprised  to  ffna  Sir  Charles 
Lyefi,  in  the  'Antiquity  of  Man,'  hringmg  to  bear  the  vast  and 
varied  mass  of  information  at  his  command  in  &vour  of  the  pro- 
bability of  the  new  doctrine.  We  were  disappointed  at  not  fining 
more  hght  thrown  on  it  from  a  geological  pomt  of  view ;  but  this 
defect  will  no  doabt  be  remedied  in  the  forthcoming  edition  of  the 
'  Principles,'  and  is  to  a  greut  extent  compensated  by  some  beauti- 
fully conceived  arguments  drawn  from  the  analogy  supplied  by 
other  fields  of  inquiry. 

It  is  not  now  our  intention  to  discuss  the  theory  of  descent  with 
modiEcation,  that-has  very  recently  been  done  in  this  Journal;* 
bnt  we  shall  examine  two  or  three  of  Sir  Charles  Lyell's  argnments 
in  its  &vonr,  not  ao  mnch  on  account  of  their  illustrating  the  theory 
itself,  aa  because  they  throw  light  on  the  nature  of  the  predomi- 
nating feature  in  uie  mental  constitution  of  Sir  Charles  Lyell 
himself, — an  ot^t  which  we  have  had  in  view  throughout  this 
review  of  bis  labours. 

Perhaps  the  most  remarkable  of  those  ar^mi?nt3  is  that  drawn 
from  the  very  clever  comparison  of  a  naturd  history  species  to  a 
langnage,  and  consequently  of  Mr.  Darwin's  theory  to  liie  Aiyan 
•  No.  10,  April.  ISSfi,  pp.  151-176. 
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hypothesis.  Gouaidering  that  the  '  Antiquity  of  Man '  mta  written 
for  the  educated  pnbhc,  not  speciBlly  for  naturalists,  it  acarcely 
seems  possible  to  coaceive  of  a  comparison  better  tnlcnlated  ta 
bring  home  to  the  nndeiatanding  a  proper  appreciation  of  the  aim 
and  scope  of  the  theory  of  "  des^t  vitn  modificatioa."  Professor 
Max  Muller  has  observed,  "That  if  we  knew  nothing  of  the 
existence  of  Latin,  if  all  historical  docnments  preTiona  to  the  fifteenth 
centnry  had  been  lost,  if  tradition  even  was  silent  as  to  the  former 
existence  of  a  Boman  empire,  a  mere  comparison  of  the  Italian, 
Spamsh,  Portogoeee,  French,  Wallachian,  and  Bhoetian  dialects 
wotdd  enable  as  to  say  that  at  some  time  there  mnst  have  been  a 
language  from  which  these  sis  modem  dialects  deriTe  their  origin 
in  common."  Farther,  "  Latin  itself,  as  w^  aa  Greek,  Soaekrit, 
Zend  (or  Bactrian),  LithuaniEin,  old  Sclavonic,  Gothic,  and  Ar- 
menian are  also  eight  varieties  of  one  common  and  more  ancient 
type,  and  ....  have  all  snch  an  amount  of  mntoal  reeem- 
luaoce,  83  to  point  to  a  more  ancient  language,  the  Aryan,  which 
was  to  them  what  Latin  was  to  the  six  Bomance  langnages."" 
Now  if  we  snbstittite  for  the  names  of  these  variona  langnagee  the 
designations  of  allied  species  of  animals  or  plants,  havmg  similar 
chronological  relations,  and  if  for  the  words  "dialect"  and  "lan- 
guage" we  eubetitute  "speciea"  and  "variety,"  and  ao  on,  we  have  in 
these  eentencea  a  correct  exposition  of  the  doctrine  of  transmutation 
as  apphed  to  certain  particnlar  cases.     The  analogy  is  oomplete. 

But  this  is  not  all :  Sir  Charlea  Lyeil  shows  that  the  objections 
which  would  natniaUy  he  made  by  an  illiterate  person  to  the  Aryan 
hypotheais  are  precisely  paralld  to  those  often  made  to  Mr, 
Darwin's  theoiy ;  e.  g.  "  We  all  speak  as  onr  parents  and  grand- 
parents spoke  before  ns,"  Sec.  Then  there  is  the  same  difficnlty 
about  the  definitions  of  terms  aa  in  Natural  History  ;  for  instance, 
"  If  this  theory  of  indefinite  modifiabihty  be  sound,  what  meaning 
can  be  attached  to  the  term  language,  tmd  what  definition  can  be 
given  of  it  80  as  to  distinguish  a  l^guage  from  a  dialect  P  "  We 
need  not  follow  the  comparison  further ;  sufficient  has  been  gnoted 
to  show  the  paraltehsm  of  the  two  cases,  and  the  skill  with  which 
Sir  Charles  Lyell  has  broaght  into  relief  those  points  of'  the 
Aryan  hypothesis  which  hear  the  most  striking  similarity  to  the 
theory  of  Mr.  Darwin. 

In  conclusion,  we  most  refer  to  Sir  Charles  Lyell's  treatment  of 
the  charge  of  Darwinism  being  inconsy»nt  with  the  existence  of  a 
Creator  and  the  immortality  of  the  soul.  A  reviewer  asks,  if  there 
was  a  transition  from  the  instinct  of  the  bmte  to  the  noble  mind  of 
man,  "at  what  point  of  his  progresfiive  improvement  did  Man 
acquire  the  spiritual  part  of  his  body,  and  become  caidowed  with 
the  avrfol  attribute  of  immortality  ?  "f  Sir  Charles  Lyell  appeab 
Aotiqilit;  of  Han;  p.  602, 
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to  "  analogous  enigmas  in  the  constitution  of  the  world  aronnd 
ns ; "  for  instance,  the  tranmtionB  between  those  "  who  are  doomed 
to  helpless  imhecility"and  the  half-witted,  "and  from  these  again  to 
indiTidiialB  of  perfect  nnderstanding."  Again,  "  one-fourth  of  the 
huDULD  race  die  in  early  infancy,  nearly  one-tenth  before  they  axe  a 
month  old ;  so  that  we  may  safely  affirm  that  millions  perish  on 
the  earth  in  every  centmj  in  the  first  few  hoars  of  their  existence. 
To  assign  to  snch  indiT^dnals  their  appropriate  psychological 
]dace  in  the  creation  is  one  of  the  nnprofitame  themes  on  which 
theologians  and  metaphysicianB  have  expended  moch  ingenions 
speonlation." 

Nothing  can  he  more  illogical  than  to  reject  a  theory  which 
explains  much  that  wag  never  explained  before,  becanse  it  creates 
a  difficulty  similar  to  ttiat  experienced  in  every  department  of 
honmn  knowledge  where  the  method  of  gradation  can  be  applied. 
If  Darwinism  were  te>  &U  by  such  a  blow,  what  scientific  or 
theological  system  coold  stand  ?  Sir  Charles  Lyell,  therefore, 
accepts  the  philosophic  dictum  that  "  whatever  is,  is  right,"  and 
he  agrees  with  Dr.  Asa  Gray,  as  most'assnredly  (U)  we,  that  "  to 
do  any  work  by  an  instrument  must  require,  and  therdbre  pre- 
BUppoee,  the  exertion  rather  of  more  than  of  lees  power,  than  to  do 
it  duwtly."* 

In  this  review  of  Sir  Charles  Lyell's  services  to  Geology  we 
have  omitted  all  notice  of  his  Dttmerons  minor  publications.  We 
have  endeavoured  to  select  those  of  his  works  which  exhibit  hia 
difference  from  the  great  mass  of  geologists ;  and  we  have  neglected 
entirely  those  original  essays  which  with  him,  as  with  everyone  else, 
are  simply  the  r^iult  of  hard  work  and  earful  observation.  Per- 
haps no  geologist  who  has  addressed  himself  so  exclusively  to  the 
inor]ganic  portion  of  the  science  has  so  much  fiuth  in  the  present 
valoe  of  ^iKontology,  or  so  high  an  anticipation  of  its  future 
destiny.  His  love  of  speculation  is  apparent  m  all  his  works,  and 
wee  noticed  by  Dr.  Fitton  thirty  years  ago ;  but  to  whatever  extent 
and  in  whatever  direction  Sir  Charles  Lyell  may  speculate  in 
searching  for  the  causes  of  phenomena,  he  never  allows  his  specula- 
tive faciuty  to  carry  him  beyond  the  bounds  prescribed  by  analogy. ' 
Thus,  all  ue  hypouietical  views  which  he  has  either  propounded  or 
advocated  are  based  upon,  or  SQpported  by,  the  analogy  of  similar 
phenomena  in  other  deputments  of  human  knowledge,  if  nothing 
comparable  with  them  is  known  in  geology.  Anotiier  test  of  the 
truth  of  any  view,  to  which  he  frequently  resorts,  is  what  logicians 
call  "  antecedent  probability,"  as  is  especially  seen  in  his  opposition 
to  the  theory  of  "  craters  of  elevation, ' 

Sir  Charles  Lyell,  as  we  have  sketched  him,  we  conmder  to  be 
the  Founder  of  Modem  Geology ;  not  in  the  sense  of  usurping  the 
*  ■  Nktnnl  Salcetitm  not  jnoonnstent  vith  Natural  Theology,'  p.  Sfi. 
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laarels  of  HnttoD,  though  maoh  tfa&t  Hatton  beliered  whs  unsoniid, 
and  what  was  philosophical  was  not  generally  received  until  Sir 
Charles  Lyell  proved  its  merit.     Nor  do  we  compare  him  with  the 

rt  field-geologifitfl ;  bis  mind  ia  too  restless  in  its  hankering  after 
inteiprctatiou  of  ancient  hieroglyphics  to  be  satisfied  with 
hoarding  a  mass  of  unread  inscriptions.  Bat  we  look  npon  him  as 
the  Founder  of  Modem  Geology  m  the  sense  of  his  being  the  man 
who  first  clearly  defined  the  principles  of  geological  investigation, 
and  who  has  Jent  additional  lustre  io  bis  system  by  himself  leading 
the  way  in  the  application  of  his  precepts.  The  '  Principles  of 
Geology '  are  now  to  his  followers  "  familiar  in  their  mouths  as 
household  words, "  and  they  look  forward  into  the  future  for  the 
'  Principles  of  Palaeontology ,'  trusting  that  it  may  produce  as  great 
a  revolution  in  the  development  of  the  offspring,  as  Six  Charles  Lyell 
caused  so  long  ago  in  that  of  the  parent. 


II.  ON  THE  IGNIGENOUS  BOCKS  KEAB  M0NTBRI80N. 

(With  reference  to  the  Antiquity  of  the  Volcanos  of  Central 
France.) 

By  CkABLHB  Dadbbwt,  M.D.,  PJt.S.,  Pnrfeasor  of  Botany  at  the 
University  of  Oxford. 

Is  the  April  number  of  the  '  Quarterly  Journal  of  Science '  for 
1866  wili  be  found  a  memoir  of  mine,  "  On  the  Antiquity  of  the 
Yokanos  of  Aavergne,"  in  which,  in  opposition  to  the  late  Sir 
Francis  Palgrave  and  to  certain  divines  who  had  followed  in  his 
footsteps  and  adopted  his  views,  it  was  attempted  to  show,  that 
even  the  latest  of  the  eruptions  proceeding  &om  these  mountains 
must  date  &om  a  period  antecedent  both  to  history  and  tradition. 

Bat  as  it  most  at  the  same  time  be  conceded,  on  the  testimony 
of  two  bishops  whose  writings  have  come  down  to  us,  namely 
Sidonius  Apollioaris  and  Alcimus  Avitus,  that  during  the  fourth 
century  alter  Christ,  certain  physical  commotions  look  place  in 
the  neighbourhood  of  Vienne  m  "Fianc^  which  were  of  a  nature 
sufficiently  formidable  to  snggest  the  offering  up  of  public  prayers, 
and  even  the  institution  of  the  Bogation-days,  set  apart  ever 
since  in  the  Church  for  divine  worship,  those  who  denied  the 
recent  date  of  the  volcanic  eruptions  in  that  neighbourhood  were 
called  upon  to  show,  that  there  are  no  vestiges  of  the  kind  round 
about  the  city  c^  Yienne,  which  might  by  possibility  be  referred  to 
a  period  comparatively  so  modom  as  the  one  alluded  to. 

1  therefore  pointed  out  in  the  above  memoir,  not  only  that^  so 
fiu:  as  is  known,  voleanoa  are  entirely  absent  &;om  the  immediate 
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Ticinity  of  the  city  of  Vieime,  but  also  that  the  nearest  indicstiooa 
of  ^neons  actioa  to  be  met  with  occur  ahont  Isaoiie,  in  the  ndgh- 
bonnng  department  of  the  Fuy-de-I>6me,  a  tovn  aitaated  in  a 
stnught  line  at  a  distance  from  Vienne  ot  about  eighty  English 
miles,  or  else  near  Fuy-en-Yelay,  which  is  not  lesB  thiui  sixty  from 
the  same  locality. 

It  has,  however,  since  been  suggested  to  me,  that  I  had  OTer- 
looked  a  httle  group  of  Tolcanoe  situated  round  about  Montbrison, 
the  capital  of  the  department  of  the  Loire,  a  town  which  lies  con- 
siderably nearer  to  Vienne  than  either  of  the  places  to  which  my 
attention  had  been  directed,  being  in  fiict  not  more  in  a  straight  line 
than  about  thirty-five  miles  distant  &om  the  city  of  Yienne,  and 
that  it  was  possible,  therefore,  that  the  oonvolsionB  of  nature  to 
which  Sidomus  and  Alcimus  refer  might  find  their  explanation  in 
certain  emptioas  of  which  this  neighbonrhood  had  still  retained  the 
impress. 

I  was,  therefore,  glad  to  avail  myself  of  the  oppcartunitrr  of 
visiting,  in  company  with  my  friend,  Mr,  Cc«fidd,  a  Fdlow 
of  Pembroke  College,  Oxford,  toe  above  locality  on  our  way  to 
Switzerland  this  autumn,  and  I  am  now  prepared  to  aay  that, 
without  pretending  to  have  Buryeyed  the  entire  district,  I  8bw 
enough  to  convince  me,  that  no  volcanic  disturbance  which  had 
occuned  within  this  area  at  so  late  a  period  as  that  alluded  to 
could  have  escaped  our  notice,  and  that  every  indication  of  igneous 
action  which  presents  itself  tlurongbont  the  country  bears  marks  of 
a  much  greater  antiquity. 

Thus  much  at  lenHt  I  can  v^tnre  to  affirm,  namely,  that 
neither  craters,  streams  of  lava,  scorice,  not  even  cellular  trap,  are  to 
be  met  with  anywhere  within  the  limits  of  this  district.  On  the 
contrary,  the  only  igneous  rocks  which  came  under  our  observation 
consisted  of  a  compact  basalt,  containing  nests  of  olivine,  a  material 
which  could  only  nave  been  elaborated  by  the  aid  of  great  pressure, 
and  under  a  dinerent  configuration  of  the  Bur&ce  &om  uiat  now 
aTJBting 

To  descend  to  particulars — the  granitic  formation,  which  occupies 
s  lai^  portion  of  central  France,  may  be  seen  extending  to  the  west 
of  Montbrison,  but  the  valley  of  the  Loire,  in  which  this  town  is 
itself  situated,  consists  of  tertiary  fresh-water  beds,  covered  over  in 
many  places  by  thick  deposits  of  alluvial  matter. 

On  the  right  bank  of  the  Loire,  however,  the  granite  is  again 
seen,  and  stretches  as  tar  as  the  Bhone  valley,  in  which  Lyons  b 
situated. 

Farther  to  the  south,  however,  occurs  the  Goal  formation  of 
St.  Etienne,  which  consequently  intervenes  between  the  valley  of  the 
.  Loire,  in  which  Montbrison  stimda,  and  the  city  of  Vienne,  situated 
on  the  banks  of  the  Ilhone,  which  also  is  built  upon  a  granitic  rook. 
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Now  both  to  ttie  north  and  sontL  of  Montbrison,  is  deacried, 
elevated  above  the  geDeial  level  of  the  granitic  fonoatioii,  a  number 
of  isolated  knoils  risiiiig  abruptly  to  a  height  of  500  feet  or 
upwards,  and  in  general  capped  by  the  mina  either  of  a  church, 
a  convent,  or  a  castle,  for  which  these  anuunits  wonld  have  been 
especially  wdl  adapted,  both  as  being  conspicuons  objects  &om  a 
distance,  and  also  Irom  their  steepness  being  eecnre  from  assault. 

We  visited  aeverat  of  these  httle  detached  hills,  ss  for  instance, 
St.  Romain-le-Pny  to  the  south,  and  Marci]Iv-le-Pav4  and  Hont- 
verdon  to  the  north  of  Montbrison,  and  found  each  of  them  com- 
posed np  to  its  summit  of  basalt,  which  also  extended  nearly  down 
to  the  level  of  the  snrronnding  country. 

At  St.  Bomain-le-Pny,  and  Marcilly-le-Pave,  the  trap  roclc  rested 
npon  granite,  but  that  of  Montverdun  was  incumbent  direcUv  upon 
the  tertiaiT  formation,  which,  as  before  stated,  is  superpoeed  upon 
the  granitic  rocks  on  the  lower  levels. 

Moreover,  to  the  east  of  the  road  leading  &om  Montverdnn  to 
Montbrioon  is  a  ridge,  the  longer  axis  of  which  lies  nearly  from 
north  to  south,  wholly  made  up  of  the  same  material. 

About  half  an  f^glish  mile  from  MontlHison  itself  at  a  place 
called  "  Le  Boche,"  occurs  the  most  instructive  section  which  came 
under  our  notice ;  for  here  about  halfway  np  the  hill  the  basalt 
may  be  distinctly  seen  intruding  itself  into,  and  thrust  through  the 
midst  of  the  granite,  which  is  in  consequence  uplifted,  and  manif^ta 
itself  both  above  and  below  the  igneous  rock,  in  the  quarry,  where 
the  latter  for  road  purposee  is  extensively  worked. 

Indeed  the  granito  occupies  a  much  more  elevated  position  than 
this  on  the  billH  to  the  west  of  the  spot  where  the  basalt  is  seen, 
for  the  latter  is  found  only  at  a  certain  elevation,  being  bounded 
both  above  and  below  by  the  granito  of  the  country. 

Judging  from  these  &ctB,  which  are  thoroughly  home  out  by 
the  negative  evidence,  stated  in  the  former  part  of  this  commu- 
nication, I  should  conclude,  that  a  vast  anti^mty  must  be  assigned 
to  the  basalts  which  occur  about  Montbrison,  for  one  can  only 
account  for  the  isolated  position  in  which  they  are  found  on  the 
detached  knolls  scattered  over  the  district,  by  supposing  that  they 
constUnted  a  part  of  one  great  continuous  sheet  of  volcamc  materials, 
which  onoe  overspread  the  surface,  and  of  which  the  intervening 
portions  have  been  since  removed  by  denudation. 

Of  course  such  a  supposition  removes  their  origin  to  an 
immeasurable  distance  in  point  of  time  from  any  physical  convul- 
sions of  recent  or  historical  date,  and  indeed  &om  the  whole  modem 
class  of  volcanos  which  has  been  described  in  my  former  memoirs 
OD.  this  country.  They  remind  one  of  the  baaaltic  eminences  met 
with  in  Saxony,  which  Werner  referred  to  his  imaginary  fl<etz-trap 
fbrmatioii,  witn  reference  to  which  we  are  also  compelled  to  assume 
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that  the  detached  knolls  of  basalt  scstteted  over  the  coontty,  and 
resting  upon  the  sandetone  tocks  which  there  predominate,  ore 
remoante  of  some  great  orerflow  of  molten  materiab  'which 
coTered  the  country,  when  the  now  elevated  peaks  constituted  its 
lowest  level,  and  when  in  all  ^obabilitj  the  entire  district  lay 
submerged  under  the  ocean.  We  are  therefore  only  obliged  to 
transfer  to  Vulcan  the  task  which  the  renowned  geologist  of 
Freyburg  attribnted  to  Neptnne,  and  to  conceive  that  a  flood  of 
melted  matter  discharged  from  his  snbt«rranean  workshop  over- 
spread the  district,  inst^td  of  the  deluge  of  water  which,  according 
to  Werner,  had  risen  to  the  summit  of  the  highest  hills,  and  whi(£ 
had  left  behind  it  on  ite  retreat  those  flcetz-trap  rocks  which  he 
insisted  npon  referring  to  an  aqueous  origin. 

It  wonld  appear  then,  that  the  conclusion  at  which  1  arrived 
in  my  previous  memoir  is  in  no  respect  invalidated  by  anything 
observed  at  or  about  Montbrison,  and  that  we  are  still  at  a  loss  for 
any  facts  tending  to  show,  that  the  lively  picture  drawn  by  Bidonina 
"  of  the  earthquakes  which  demolished  the  walls  of  Vienne,  of  the 
mountains  opening  and  sending  forth  torrents  of  inflamed  materials, 
and  of  the  wild  beasts  driven  from  the  woods  hv  terror  and  hunger, 
retreating  into  and  making  §;reat  ravages  withm  the  towns,"  is  to 
be  regarded  in  any  other  hght  than  as  the  ofispring  of  a  lively 
imagination,  dw^ling  upon  reporte  whidi  had  reached  the  author 
with  respect  to  some  fearful  earthquake  which  may  have  occurred 
in  the  neighbourhood  of  Vienne, 


in.  THE  MEANS  OF  TEAilSIT  IN  INDU. 

1.  Steam  Navigation  in  BrOvih  India.  By  d.  A.  Frins^,  Esq., 
Calcutta,  1830. 

2.  Fird  BepoH  of  the  Public   W&rha  CimmisBionen,  Madrae, 

1852. 

3.  Statemeni  showing  the  Numher  of  Milet  of  new  Boads  or  Navi- 
ffahie  Ckinah  opened  for  Traffg  in  each  tevend  Preaidency  of 
India,  since  the  year  1848.  Printed  Parliamentary  Paper, 
No.  92  of  1859. 

4.  Beporte  to  the  Secretary  of  State  for  India  in  Council  on  Rail- 
ways in  India  for  the  years  1859  to  1865-66,  induaive.  By 
Juknd  Danvers,  Eeq. 

5.  Statemeni  ofthe  Moral  imdMatffnai  Progress  of  India,  1864^^. 

Printed  Farliamemtary  Paper  No.  374  of  1866. 

Wheh  India  first^came  into  the  posseeeion  of  the  East  India  Com- 
pany there  was  scarcely,  throughout  the  whole  empire,  oii§  complete 
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toad  of  any  length  on  vhich  it  would  have  anawered  to  employ 
'wWl-carria^es,  There  existed,  however,  proof  that  attention  liaa 
once  been  given  to  the  oonBtrncti(m  of  tomb,  in  the  fine  avenoes  of 
trees,  whi(£  in  some  districts  measured  several  hnodred  inilee  in 
length  i  but,  as  they  had  never  been  properly  formed  or  drained, 
and  bridges  had  not  been  built  nor  care  taken  to  keep  the  path- 
ways practicable,  they  were  roads  no  longer.  For  some  time  atten 
the  establishment  of  British  rule  very  httle  was  done  towards  pro- 
viding the  country  with  roada,  excepting  where  they  were  required 
for  nulitary  purposes ;  the  traffic  of  the  country,  however,  profited 
in  some  degree  tiy  these  military  lines,  and  there  can,  even  now, 
be  traced  m  many  of  the  great  trunk  roads  the  lines  naed  for 
oonnectiiig  the  military  arsenals  and  cantonments.  With  the  year . 
1846  a  new  era  commenced  in  the  history  of  the  roads  of  the 
oonntry,  and  the  operations  and  expenditure,  being  placed  under 
ihe  direction  of  a  Boad  Department,  oegan  thenceforward  to  exhibit 
more  satisfactory  results ;  the  introduction  of  the  European  form 
of  wheel  led,  moreover,  to  the  employment  of  cattle  in  dranght 
where  little  or  nothing  bad  been  done  for  the  roads,  and  the  un- 
proved condition  of  many  hundred  miles  of  road  soon  led  to  the 
extensive  tue  of  the  common  conntry-cart,  or  bullock-handy,  for  the 
traffic  between  the  inland  districts  and  the  coast. 

The  princi{»l  trade  throughout  the  peninsula  has,  for  many 
yean,  bew  carried  on  through  the  agency  of  a  class  of  people  called 
Boniares,  who  date  the  first  establislmiGnt  of  their  bnsiness  prior  to 
the  Macedonean  invasion  in  the  fourteenth  century.  These  Bnn- 
jaras  are  still  extensively  employed,  but  cbiefiy  in  the  conveyance 
of  coffee  from  the  district  of  Wynaad  to  the  Malabex  coast,  and  in 
the  conveyance  of  merchandize  from  the  eastern  coast  into  the 
interior.  As  tho  demand  for  improved  means  of  transport  throngh- 
ont  the  country  increased,  the  Government  started  a  Banghy 
Dawk,  for  the  conveyance  of  light  articles,  and  a  bullock-train  for 
goods  of  a  heavier  natore,  and  j^^sengers ;  and  those  establishments 
have  since  been  superseded  by  the  carts  and  waggons  of  the  '  Inland 
Transit  Company,'  the '  Punjab  and  North-western  Dawk  Company,' 
the  '  Indian  Carrying  Company,'  and  the  '  Commercial  Transport 
Association,'  which  nndertake  the  conveyance  of  both  passengers  and 
goods. 

The  most  expeditions  mode  of  travelling  by  land  was  formerly 
by  Dawk,  in  which  the  passenger  rode  in  a  palanquin  home  on  the 
shoulders  of  four  men ;  the  speed  attained,  however,  was  but  slow, 
being  only  from  tbree-and-a-na1f  to  four  miles  per  hour,  and  the 
Qsnal  charge  was  one  shilling  per  mile.  Any  other  mode  of  travel- 
ling— especially  when  it  was  necessary  to  convey  much  baggage,  or 
fomitur^ — was  excessively  tedicos ;  anything  of  a  delicate  nature, 
such  as  g^aaa,  ohioa,  ftc.,  was  earned  m  bundles  on  the  heads  of 


by  Google 


24  The  Meant  of  TrantU  in  India.  [Jan., 

men,  and  farnitnie  waa  tied  upon  a  charpoy,  or  bedstead,  and  ctti- 
ried  by  four  mea. 

With  few  excetptbna,  little  nae  waa,  in  fonner  times,  made  of 
the  riTers  of  the  coimtry,  and  nothing  seems  ever  to  have  been  done 
to  improve  tbeix  n&vigation.  In  the  heavy  freshes,  rafts  of  timber 
and  circular  boats  of  wicker-work  covered  with  leather  were  floated 
down  some  of  the  larger  Btreams,  bnt  on  very  few  of  the  rivers  was 
any  attempt  ever  made  to  tc^  laden  vessels  np  the  stream.  Still 
less  Qse  vras  made  of  the  canals  of  irrigation,  thongh  many  of  them 
were  well  adapted  for  water-carriage  daring  aix  or  eight  months  of 
ihe  year.  The  backwaters  of  the  eastern  and  western  coasts  were 
tnmed  to  somewhat  mcse  account,  and  a  considerable  traffic  was 
carried  on  by  means  of  coasting  craft.  In  the  districts  of  Ben^ 
and  the  Pnnjab  occurs  the  principal  extent  of  river  navigatioa  in 
India,  where,  through  the  most  popnlons  part  of  the  coimtry,  an 
area  extending  over  aboat  forty  square  degrees,  and  embrscinir  the 
conrsee  of  the  Ganges  and  Jnmna  on  the  west  and  aonth,  the  Brah- 
mapootra and  Megna  on  the  east,  was  formerly  ahuost  entirety 
dependent  npon  water  oommnnication. 

Attention  seems  to  have  been,  at  an  early  date,  paid  by  the 
British  Goyemment  to  the  improvement  of  commnnication  throngh 
the  backwaters  on  the  western  coast  of  India;  hot  the'first  attempt 
to  introduce  canal  navigatioti  was  by  the  formation  of  a  channel  to 
connect  Madras  with  the  Ennore  backwatar,  and  which  now  forme 
part  of  the  East  Coast  Gaoal. 

Soon  aft«r  the  conquest  of  Assam  the  difficulties  in  the  naviga- 
tion of  the  Brahmapootra,  and  the  want  of  good  communication  by 
land  with  the  npper  parts  of  the  valley,  first  suggested  the  expe- 
diency of  applying  st^jn  to  secure  the  desired  bcuitiee ;  and  steun- 
vees^  have  ever  since  been  succesHfully  employed  on  many  of  the 
Indian  rivers.  In  order  the  more  effectnalW  to  organize  the  ser- 
vices of  their  river  steamers  the  Bengal  Government,  in  1855, 
established  an  Inland  Steam  Department,  their  fleet  at  that  time 
numbering  five  steamers,  and  five  fiats,  which  were  employed  on 
the  rivers  Ganges  and  Brahmapootra,  between  Calcutta  and  Alla- 
habad and  AsBwn.  On  the  other  side  of  India  the  Bombay  Qovem- 
ment  also  possessed  an  Indus  Steam  Flotilla,  whose  ve^els  plied 
regularly  between  Surracbee  and  Mooltan,  and  they  had  also  (me 
stumer  on  the  Euphrates ;  and  in  F^u,  six  river  steamers,  with 
flats  or  troop  vessels  attached,  kept  op  regular  communication 
between  Bangoon  and  all  the  stations  on  the  river  Irrawaddy.  In 
Bubaequent  years  the  dififerent  Government  flotillas  were  gradually 
broken  up,  and  the  duty  of  providing  for  the  river  navigation  of 
India  was  left  open  to  private  enterprise. 

The  steam  companies 'at  preset  existing,  and  by  whose  vesels 
the  Bt«am  tian^tort  of  India  (both  river  and  coasting  traffic)  is  now 
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carried  on,  are  the  following,  viz.  The  Peninsular  and  Oriental 
Steam  Navigation  Company,  with  eighteen  stfam-veeaels,  and  The 
Measogeriee  Imp^riales,  with  £iteen  yeeteels,  afford  oommimicatioD 
^th  utd  between  Galcntta,  Madras,  Pondichenr,  Point  de  Clalle, 
Bombay,  Aden,  the  Straits  settlements,  and  Ghma.  The  British 
India  Steam  Navigation  Company,  with  a  fleet  of  twenty  veesels, 
tanging  front  350  to  1,500  tons  burden,  and  80  to  350  horse- 
power ;  the  Bombay  and  Bengal  Steam  Ship  Company,  with  ei^t 
steamers  of  from  850  to  1,473  tons ;  and  the  Bombay  Coast  and 
River  Steam  Navigation  Company,  with  eleven  steamers  of  from 
131  to  750  tons,  and  40  to  140  hoise-power,  fomiflh  the  means  of 
oommnnicatioQ  between  all  the  parta  along  the  ooaat  between 
Galcntta  and  Komichee,  and  with  British  Bnrmah.  The  India 
Qenenil  Steam  Navigation  Company,  with  a  fleet  of  nine  river 
flteamers  of  from  80  to  150  horse-power,  and  twenty-one  flats  <A 
from  80  to  500  tons  harden,  send  steamers  regularly  throngbont 
the  year,  every  seven  or  t^  days,  from  Galcntta  to  the  North- 
weetem  ProTincee,  calling  at  all  int^mediate  stations  on  the  river 
Ganges ;  th^  also  despatch  steamers  and  flats  periodically,  in  the 
direction  of  I)acca  and  Sylhet,  to  Cachar ;  and  to  Assam  np  the 
river  Brahmapootra,  once  in  six  weeks,  calling  at  all  the  intermediate 
places  as  &r  as  Debrooghnr.  The  Bengal  Biver  Steam  Company, 
with  foor  steamera  of  from  90  to  200  horse-power,  and  nine  flate; 
and  the  Biver  Steamer  Company,  with  five  steamers  of  110  horse- 
power, and  one  of  130  horse-power,  and  eleven  flats,  navigate  the 
Qanges  as  &r  as  Allahabad,  and  the  former  company  also  despatches  . 
vees^  tip  the  Brahmapootro  to  Debrooghnr.  In  addition  to  the 
foregoing  there  is  Apcar  and  Company's  line  of  six  steamen  which 
also  navigate  the  rivers  of  Bengal 

On'  the  western  side  of  India  there  is  the  Indns  Steam  Flotilla 
Company,  with  eight  steamers  from  67  to  295  tons  burden,  and  90 
to  200  norae-power,  and  two  togs  of  67  tons  and  40  horse-power, 
and  two  of  43  tons  and  15  horse-power,  navigating  the  river  Indus 
between  Eotree  and  Mooltan,  the  larger  reesels  hemg  employed  on 
the  portion  of. the  river  above  the  Sukknr  Pass,  and  the  smaller 
steainerB  between  that  place  and  Kotree. 

The  anbject  of  railway  communications  in  India  was  first  hud 
before  the  Supreme  Government  by  Sir  Macdonald  Stephenson,  in 
1843,  and  in  1849  a  contract  was  concluded  with  the  East  India 
BailwftT  CoDipany  for  the  constmction  of  an  experimental  hne  frx>m 
Howran  to  Bane^;unge ;  and  in  the  same  year  the  Great  Indian 
Peninsalar  Bailway  Ccmipany  was  incorporated,  and  entered  into  a 
contract  for  the  construction  of  an  experimental  line  from  Bombay 
to  Oallian.  Both  these  aaaodations  were  formed  in  the  year  1845, 
but  the  projectors  found  it  impossible  to  raise  the  necessary  funds 
for  their  {W^toeed  Bohemes  witiiout  the  aeeist^toe  of  QoTemmoit ; 
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it  was  therefore  determined  b;  the  EaBt  India  Company  to  gaarantee, 
for  a.  term  of  ninety-nine  years,  a  certain  rate  of  intereet  (five  per 
oent.  per  annnm)  apon  the  capital  sabecribed  for  their  reepectiTe 
undertakingg,  in  addition  to  a  free  grant  of  all  the  l&nd  rrauired 
Edi  their  railways  and  snhsidiary  worKS.  As  a  role  all  the  Lidian 
railroads  are  conetmcted,  in  the  first  instance,  for  a  single  line  of 
railway,  the  bridges,  tnnnels,  and  cnttiiigs  being  made  suitable  for 
a  second  hne.     The  gange  in  all  cases  is  five  feet  six  inches. 

The  works  on  the  iEiaat  Indian  Bailway  were  commenced  in 
Janoary,  1851 ;  and  in  February,  1855,  the  whole  line  to  Banee- 
gnnge,  a  distance  of  121  miles,  was  completed.  In  the  meantime, 
however,  a  general  system  of  trunk  railways  for  India  bad  been 
determined  upon,  and  the  construction  of  a  line  &om  Calcutta  to 
Agra  and  Dmi  was  conceded  to  the  East  Indian  Hallway  Company. 

Starting  &om  Howrah,  on  the  right  bank  of  the  HooghlT, 
opposite  to  Calcutta,  this  colossal  line  proceeds  in  a  north-westerly 
direction  to  Burdwan,  whence  a  Irancn  to  Baneegunge  strikes  off 
to  the  west  throngh  a  district  abounding  in  coal  and  other  mineral 
resources,  while  me  main  line  runs  due  north  to  Rannahal,  thus 
connecting  Calcutta  with  the  Ganges,  and  enabling  traders  to  avoid 
the  nav^tioQ  of  250  miles  of  one  of  the  most  dangerous  portions 
of  the  river.  At  Bajmahal  the  railway  turns  westward  and  follows 
the  course  of  tiie  Gfuiges,  in  some  places  touching  its  right  bank, 
aod  in  others  numing  at  a  distance  of  seven  or  ei^t  miles  from  it. 
Near  Monghyr  the  line  is  driven  through  the  only  tunnel  in  ita 
oourse,  a  length  of  900  feet,  through  a  hiU  of  clay,  slate,  and  hard 
quartz  rock,  and  thenoe  proceeds  onwards  to  Fatna,  B^uues,  and 
Allahabad.  Soon  after  leaving  Fatna,  it  is  conveyed  across  the 
river  Soane  by  a  magnificent  bridge,  consisting  of  twenty-seven 
iron  girders  of  150  feet  each,  supported  (m  brick  fi)andation3,  and 
which,  it  is  believed,  is  exceeded  m  magnitude  by  only  one  other  in 
the  world.  At  AUaJiabad  the  railiray  (oiMsee  the  river  Jumna  hv 
another  very  fine  bridge,  which  was  opened  for  traffic  on  the  15ia 
Angost,  1865;  it  has  fourteen  spans  of  205  feet  each,  the  rails 
being  laid  upon  the  top  of  the  giraers,  and  the  space  beneath  mads 
available  for  an  ordinary  carnage  road  11  feet  io  width.  The  line 
then  takes  a  north-westerly  course  through  Cawnpore,  inte  the 
heart  of  the  Upper  Provinces,  and  at  a  pomt  20  miles  from  Ag7» 
(with  which  it  is  connected  by  a  branch)  it  strikes  northward,  ^at 
AUy^nr,  to  Ghazeeabad,  where  it  meete  the  Funjab  Bailw^,  and 
whence  a  short  innctioD  line  of  12  miles  unites  it  with  the  uty  of 
Delhi. 

The  whole  of  this  great  undertaking  has  now  been  finished,  and 
there  is  thns  a  continaons  length  of  upwards  of  1,000  miles  opened 
fcff  public  trafGc.  In  addition  te  the  above,  considerable  pr(^rc« 
has  been  made  on  a  very  important  line  of  225  mike,  wudi, 
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Btarting  from  Allfihabad  in  a  Bonth-westerly  directim,  petietrgtefl  the 
ootton-gnradng  diBtricte  of  Jnbbnlpore,  -wEere  it  will  join  the  Great 
Indian  Peninsular  Bailway,  and  form  the  connecting  hnk  in  the 
commnnicatioQ  between  Ualcntta  and  Bombay.  Moieover,  the 
branch  which  waa  opened  in  1855  to  Baneegonge,  and  which  haa 
once  been  extended  to  Batrakar,  is  to  be  farther  carried  orer  the 
NargooQJoo  Paas  to  Lnckiesraai,  by  which  the  distance  between 
Calcutta  and  the  uortb-weet  will  be  shortened  by  71  mika;  and  a 
branch  of  26  miles  will  at  the  same  time  be  conBtrncted  to  open  ap 
the  Enrhnrbalee  coal-fields.  The  total  lenetb  of  the  Earit  Indian 
Bailway  with  all  ita  branches  is  abont  1,500  miles,  of  which  1,127 
have  been  opened.  The  line  of  rail  ia  at  present  single  thTonghont 
its  Gonrae,  except  for  the  first  67  miles  from  Galcatta ;  bnt  the  cord 
line  to  Loidjesem  will  be  mads  double,  as  wiU  also  the  portion 
from  thence  to  Allahabad. 

The  main  object  of  ths  Great  Indian  Feiunsahir' Bailway  is  to 
establish  means  of  commnnication  between  the  three  Presidency  towns, 
uid  to  connect  the  great  cotton-growing  districts  of  Central  India 
with  the  seaport  of  Bombay.  The  line  first  commenced  by  this  oom- 
pany  starting  from  Bombay  passed  throogh  the  Island  of  Salsetto 
and  across  uie  Tannah  estiiuiry  to  Gallian,  a  distance  of  33  miles, 
together  with  a  short  branch  to  Mahim,  at  the  northern  extremity 
of  Bombay  Island.  The  works  were  commenced  in  October,  1850, 
and  finished  in  May,  1854.  At  the  end  of  that  year  the  company 
nndcrtook  the  extemon  of  thmr  line  into  the  interior,  to  nnito  with 
the  East  Indian  and  Madras  Bailways.  At  Oallian,  the  Une  is 
divided  into  two  great  branches,  the  one  g(Hng  to  the  north-east, 
the  other  taking  a  sonth-easterly  direction.  The  great  physical 
difficulty  in  either  case  was  to  snimonnt  the  dhants,  a  lo^  range 
which  mns  parallel  to  the  sea  along  the  whole  west  coast  of  t£e 
peninsula,  and  forms  a  barrier  to  the  conveyance  of  the  rich  pn>- 
dnce  of  the  Deccan  to  the  port  of  Bombay.  The  northem  line  is 
carried  over  the  Thnll  Ghant  by  an  incline  nine  milee  and  a  qnarter 
in  length,  in  the  course  of  whitui  it  attains  an  elevation  of  972  feet. 
It  then  proceeds  by  Naasick  and  Chalisgatun,  to  Bhoeawnl,  at  which 
point  an  important  branch  runs  eastw^  through  the  great  cotton 
district  of  Oomrawnttee  to  Na^ipore.  The  main  line,  Portly  after 
leaving  Bhosawnl,  crosses  the  nver  Taptee,  and  continnes  its  course 
to  the  north-east  m  the  toIIot  of  the  Nerbudda  to  Jubbulpore, 
where  it  meets  the  East  Indian  Bailway.  The  eonthem  of  the  two 
great  branches  is  taken  throng  the  mountains  at  the  Bhore  Ghaut 
by  an  incline  nearly  sixteen  miles  in  length,  with  a  total  elevation 
(^  1831  feet,  the  difficulties  of  the  course  being  overcome  by  such 
a  series  of  cuttings,  tunnels,  viadncts,  and  embankments,  as  can 
hardly  be  rivalled  in  any  other  part  of  the  world,  except  on  the 
nster  indine  over  the  Thnll  Ghaut.     The  railroad  is  then  continued 
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to  Poona,  Sholapoor,  and  Knlbnrga,  at  wbkk  place  it  has  been  pto- 
poeed  tbkt  a  line  ^onld  branch  off  eastwain  to  Hydemhad,  the 
capita]  of  the  Kizam'a  temtoriee,  while  tbe  main  line  proceeds 
acroee  the  river  Kistna  to  Baichore,  where  it  fbrms  a  junction  with 
the  railway  &om  Madras. 

The  distance  &om  Bombay  to  Jnbbolpote  ia  615  milea,  that  to 
Baichore,  441 ;  and  the  operations  of  the  company  extend  over  a 
length,  including  branches,  of  1,266  miles.  It  nae  been  dedded  to 
conetroct  the  Ime  double  as  ^  aa  Bhasawnl,  in  the  direction  of 
Jnbbnlpore,  and  sIbo  to  Lanowlie,  at  the  top  of  the  Shore  Gbant 
incline. 

The  Madras  Railway  Company  was  established  in  the  year  1852, 
with  the  view  of  constmcting  a  railway  &om  the  dty  of  Madras  to 
the  western  coast.  OperationB  were  commenced  in  Jnne,  1853,  and 
on  the  let  July,  1856,  the  first  section,  as  far  as  Arcot,  a  distance 
of  65  miles,  was  opened  to  the  public.  In  1858,  a  further  contract 
was  entered  into  for  a  line  ttiwards  the  north-west,  to  meet  the 
eonth-westem  lo-ancb  of  the  Great  Indian  Peninsntar  Bailway,  and 
thns  form  a  direct  commnnicatLon  between  the  PreBidency  towns  of 
Madras  and  Bombay. 

The  ooontry  throngh  which  the  line  to  the  western  coast  passes 
presented  few  obstacles  to  its  ptogrees,  the  only  engineering  diffi- 
cultiee  being  to  convey  the  Ime  across  the  several  riveis  which 
traverse  its  path.  Leaving  Arcot  and  Yellore  a  short  distance  on 
the  left,  and  throwing  out  a  branch  on  the  rie;ht  to  the  important 
inilitary  station  of  Bangalore,  it  turns  southward  through  Hie 
Sheraroy  hills  to  Sdem,  beyond  which  point  it  resumes  a  westerly 
direction,  and,  passing  through  the  cotton  fields  of  Coimbatore, 
finds  its  way  by  a  break  in  the  Ghauts,  to  the  port  of  Beypoor  on 
the  coast  of  Malabar.  The  whole  of  this  line  from  Madras  to  Bey- 
poor, 406  miles  in  length,  was  opened  for  traffic  in  May,  1862,  and 
on  tiie  Ist  August,  1864,  passengers  were  conveyed  on  the  Ban- 
galore branch,  which  is  86  miles  long,  and  which  attains  a  height 
of  ft,000  feet  on  the  Mysore  table-land. 

The  north-west  line,  leaving  the  other  at  Aroonnm,  42  miks 
from  Madras,  proceeds  through  Gnddapab  and  across  the  river 
Pennar  to  Gooty  near  which  point  a  branch  strikes  off  on  the 
left  to  the  town  of  Bellflrv,  while  the  main  line  crosses  the  Tonga- 
bnddra,  and  at  Baichore  joins  the  main  line  &om  Bombay.  This 
portion  of  the  railway  is  3S8  miles  in  length ;  and  as  its  patli  is 
croffied  hj  twelve  rivera,  requiring  upwai^  of  &iee  miles  of 
bridging,  and  two  tangee  of  hills,  the  works  in  some  parts  are 
veiT  heavy.  It  has  already  been  opened  to  Oaddapah,  a  dktanoe 
of  119  miles,  and  it  was  expected  that  a  further  section  of  32 
mWftt  would  be  rea^  by  last  Midsununer. 

The  Bombay,  Baroda,  aai  Central   India  Buhmy  Company 
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-Vfts  formed  to  connect  Bombay  with  the  cotton  diBtncta  of 
Grnzerat  ftod  Central  India.  It  was  iucoiporated  in  July,  1855, 
and  the  cutting  of  the  first  sod  took  place  in  May,  1856.  Starting 
northwards  from  Bombay,  through  the  Island  of  Salaette,  aoa 
crossing  t^  Baasein  Channel  and  the  Vetnmee  Biver,  the  railway 
follows  the  line  of  the  coast,  passing  Damann  and  Surat,  at  which 
latter  place  it  is  carried  over  the  Taptee  River  by  an  iron  bridge 
of  2,003  feet  in  length.  A  still  more  Berions  obstacle  to  ite 
progress  presented  itself  in  the  river  (ferhndda^  which  the  railway 
oneaeB  byajiother  iioa  bridge  3,800  feet  long,  Continuing  in  a 
nortiierly  direction  it  proceeds  throagh  Broach  to  Baroda,  at  which 
point  it  toms  to  the  north-weet  over  the  Mhye  rivet,  and.  tenni-, 
natee  its  course  at  Ahmedabtid,  310  miles  from  Bombay.  The 
whole  line  is  open,  except  a  section  of  four  miles  vrithin  Bombay 
Island,  &om  Grant  Boad  to  Colaba,  which  is  to  be  conducted 
over  land  now  in  comae  of  being  reclaimed  &om  the  sea  at  Back 
Bay. 

The  Sind  Bailn&y  Company  was  incorporated  by  an  Act  of 
Parliament  passed  on  the  2nd  Jn^.  1855,  and  was  reconstitoted 
in  Angost,  1857.  Although  its  afiairs  are  under  a  single  bocml, 
the  operations  of  &e  company  in  reahty  embrace  four  separate 
concerns ;  viz.  Uie  Sind  Bailway,  the  Indus  Steam  Flotilla  (above 
described),  the  Punjab  BaOway,  and  the  Delhi  Bailway.  The 
object  of  the  combined  undertakings  is  to  establish  communication 
between  the  port  of  Eurrachee  and  the  Punjab,  and  to  connect  the 
chief  cities  of  that  province  with  the  East  Indian  BaUway  at  Delhi. 

The  fiist  portion,  ot  Sind  Eailway  proper,  proceeds  &om  the 
harbour  of  Kurrachee,  across  the  rivei^  Bahrum  and  Mulleer,  and 
through  the  Earatolla  Hills,  to  £otree  on  the  Indus,  opposite 
Hydrabad,  and  thereby  enables  traders  to  avoid  the  deUy  attendant 
on  the  navigation  of  the  delta  of  the  river.  The  length  of  the 
line  is  109  miles ;  it  was  commenced  in  April,  1858,  and  whs 
opened  for  traffic  on  the  11th  May,  1861,  with  the  immediate 
enact  of  developing  a  considerable  txade  in  cotton,  which  had  not 
been  previously  seen  on  the  Indus,  as  well  as  in  indigo,  grain, 
wool,  and  other  raodocts. 

The  Punjab  Bailway,  atarting  &om  Sher  Shah  on  the  hanks  of 
the  Ohoiaab,  about  12  miles  b^w  Mooltan,  passes  through  that 
city,  and  thrice  foUows  a  nearly  straight  course  up  the  le^  bank 
of  the  Bavee,  as  iar  as  Lahore,  at  which  plaoe  it  turns  directly 
to  the  east,  until  it  reaches  TJmritBur.  lliis  line,  which  is  253 
miles  loi^,  was  commenced  in  Febmary,  1859,  and  on  the  24tb 
April,  1865,  the  complete  line  was  opened  to  the  pubhc 

Th»  Delhi  Eailway,  running  &om  Umritsur  to  Delhi,  follows 
a  south-easterly  direction  throi^  the  Pnimb,  and,  ciossing  the 
'  Beas  at  Wozeer  Ghaut,  proc^ds  by  JulloDder  to  FhiUoor,  at 
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which  place  it  is  ccmveyed  orer  the  Batlej.  Continuing  its  course 
through  Ijoodiana,  Sirhind,  and  Umbalm,  it  croaaes  the  Jnmna 
shortly  before  reaching  Seharonpore,  vWe  it  tarns  sonthwErd, 
and  passing  through  MozufT^unggar  and  Meerut,  arriTcs  at 
Ghazeeabad,  whence  the  trainB  will  ran  into  Delhi  over  the  bninch 
constructed  by  the  East  Indian  Bailwaj  Company.  The  length 
of  the  whole  line  is  320  mites ;  the  contractors  oommenced  work 
in  1864 ;  and  althoogh  no  portion  has  yet  been  opened,  it  was 
anticipated  that  the  section  between  Qhazeeahad  and  Meemt  wonld 
have  been  ready  for  tra£Bc  by  the  end  of  last  year. 

In  1857,  the  Eastern  Bengal  Bailway  Company  was  formed 
for  the  porpose  of  affording  nulway  accommodation  to  the  thit^ly 
populated  districts  lying  north  and  east  of  Calcntta,  which  are 
richly  cultivated  with  indigo,  eagar,  oilseeds,  rice,  and  other  grain. 
Starting  from  the  Calcutta  side  of  the  Hoogbly,  it  proceeds  ap  the 
right  bank  of  the  Matahanga  to  Kooahtee  on  the  Ganges  opposite 
Pnbna,  thus  enabling  merchants  to  send  their  goods  direct  to  or 
from  Calcntta  without  undergoing  the  delay  and  danger  of  the 
navigation  of  the  Boonderbuns.  The  works  were  comm^iced  in 
April,  1859,  and  the  line  was  opened  through  its  entire  length  of 
114  miles  in  November,  1862.  Arrangements  have  been  made  for 
conveying  passengers  and  goods  by  steamboats  &om  Eooshtee  to 
Dacca,  and  also  to  Aaeani.  In  Angoat,  1865,  it  was  determined  to 
extend  QiB  line  a  distance  of  45  miles  to  Goalundo,  at  the  con- 
fiaence  of  the  Brahmapootra  and  the  Ganges,  with  the  view  of 
intercepting  the  traffic  m>m  the  countries  on  tiie  north-east ;  and 
the  railway  company  have  agreed  to  conetruct  it  as  a  part  t^  their 
original  undertaking. 

The  neoeesity  for  increased  accommodation  for  shipe  trading  to 
Calcutta,  and  the  dangers  of  navigating  the  Hoogluy  led  to  the 
formation,  in  1857,  of  the  Calcutta  and  South-eastern  Bailway 
Company,  with  the  object  of  constructing  a  short  line  of  29 
milee  from  Calcutta,  in  a  sonth-easterly  direction,  to  the  harbour 
and  town  which  it  was  contemplated  to  eslabliah  on  the  Mutlah 
eetuary.  The  whole  railway  was  opened  for  traffic  in  Mardi,  1862, 
with  the  exception  of  the  bridge  over  the  Fiallee,  which  was  not 
finished  till  a  later  date ;  but  it  was  not  nntil  the  b^;inning  of 
1865  that  a  company  was  formed  to  boild  the  necessary  jetties  and 
wharves  required  to  make  Canning  Town  a  trading  port. 

The  Great  Southern  of  India  Bailway  Company  was  ccoistituted 
in  1857,  its  object  being  to  constract  r^waya  in  the  southern  pro- 
vincee  of  India,  The  Bne  at  first  sanctioned  mnB  due  west  &om 
Negapatam  on  the  east  coast,  by  Tanjore  to  Trichinopoly,  through  a 
conntay  eztenMYely  cultivated  with  rice  and  cotton.  Operationa 
were  commenced  in  May,  1859,  and  the  whole  line  of  79  miles  was 
thrown  open  for  traffic  in  March,  1862.     An  extensioQ  of  87  miles 
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vaa  8ul»eqaeiitlj  anthomed  to  enable  it  to  be  iek&i  thtongh  GarooT 
and  up  the  riglit  bank  of  the  Caavery,  to  joia  the  Madiaa  Bailway 
at  Errode. 

The  length  of  rail  in  course  of  constmctioD  ^  the  eight  ccaa- 
panies  aboTe  mentioned  is  4,944  miles,  of  which  3,332  miles  were 
in  worldiig  order  on  the  Slat  "March  last.  The  capital  estimated  to 
be  required  for  the  completion  of  the  several  ondertakings  already 
Banctioned  is  81,000,000/.,  of  which  60,645,000/.  haa  ah-eady  been 
expended.  The  traJEQo  on  the  principal  lines  during  the  years 
1865-66  exceeded  the  most  saiigaine  expectations,  and  it  is  clear 
now  that  the  traffic  on  them  will  be  enormous,  and  that  for  some 
tiiue  to  come  it  will  increase  in  proportion  to  the  means  prorided 
for  carrying  it.  The  paasenger  lares  are  low  as  compared  with 
European  rates,  yet  it  appeus  that  out  of  the  total  number  of 
passengers  earned,  unonntdng  to  between  thirteen  and  fbnrteen 
nuUions  dmring  the  year,  94  per  cent,  travelled  in  the  third,  4-78  in 
the  second,  and  only  1*22  travelled  in  the  first  class.  A  snm  of 
about  eleven  millions  sterling  has  now  been  paid  by  the  Govern- 
ment as  guaranteed  interest,  over  and  above  the  amounta  received 
from  the  earnings  of  the  railways ;  and  although  it  will  be  some 
time  before  so  large  an  advance  can  be  recouped,  the  condition  of 
some  of  the  railways  givee  reason  to  hope  that,  at  any  rate,  a  con- 
siderable portion  will  ultimately  be  repaid.  Moreover,  the  free 
conveyance  c£  the  mails,  and  the  redaction  in  the  expense  of  trans- 
portmg  troops  and  stores,  will  effect  a  considerable  saving,  and  the 
indirect  gain  to  the  State,  arising  from  the  greater  security  afforded 
to  the  coimtry  and  the  impulse  given  to  commerce  and  agricaltare, 
is  incslcolable. 

Adverting  to  the  probable  early  completion  of  the  main  lines  of 
conunniiication  connecting  the  pott  of  Bombay  with  the  Presidenciee 
of  Calcutta  and  Madras,  the  North-weet^  Provinces,  and  the 
Panjab,  it  was  recommended  by  the  recent  select  committee  of 
the  House  of  Gommous  on  the  subject  of  East  India  communi- 
cations, that  in  future  the  mails  for  India  should  be  conveyed  to 
Bombay  alone,  and  that  the  separate  postal  service  between  Eng- 
land and  Madras  and  Calcutta  should  be  discontinued.  By  this 
means  a  saving  of  several  days  would  be  effected  in  the  communi- 
cations between  those  places  and  this  country. 

In  addition  to  the  forgoing  guaranteed  railway  companies,  two 
companies,  named  respectively  the  Indian  Branch  Bauway  Com- 
pany, and  the  Indian  Tramway  Company,  have  been  formed  for  the 
purpose  of  constructing  light  lines  of  railway  without  the  asaistanoe 
of  a  preliminary  guarantee  from  Government. 

'the  Indian  Branch  Railway  Company,  in  1863,  laid  down  a 
hue,  about  27  miles  m  length,  with  a  gauge  of  4  feet,  fecan  Nul- 
hatte,  a  station  on  Uw  East   Indian  BaUway,  144    miles  from 
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Calcutta,  to  Azisogimge,  oppoeitd  to  MoorBhedabad ;  it  was  opened 
OQ  the  21st  December,  ana  traffic  carried  on  thronghont  the  follow- 
ing year,  though  not  to  so  great  an  extent  as  was  anticipated.  The 
same  company  has  also  obtained  a  concession  of  an  important 
system  of  railway  commnnicatbn  in  Onde  and  Rohilcnnd,  and  con- 
siderable progress  has  been  made  on  a  section  between  Gawnpore 
and  Lucknow,  in  which  case  the  gauge  of  5  feet  6  inches  has  been 
adopted,  08  on  the  main  lines. 

In  the  south  of  lodia  a  branch  line  has  been  oonstmcted  by  the 
Indian  Tiamway  Company,  fix>m  the  Arconum  junction  on 
the  Madras  Bailway,  to  Conjerenun.  This  line,  which  is  19  miles 
in  length,  was  opened  on  the  1st  August,  1865  ;  hght  rails  have 
been  employed,  with  a  gauge  of  3  feet  6  iachee,  and  tlie  total  cost 
amounted  to  about  4,000/.  a  mile. 

A  few  words,  en  paaaani,  concerning  telegraphic  communication 
in  India.  In  tie  early  part  of  1852,  the  wortong  of  on  experi- 
m^tal  line  of  electric  telegraph  between  Calcutta  and  Kedgeree 
having  proved  entirely  successful,  it  was  detennined  to  ocoistract  a 
complete  system  of  telegraphic  lines  throughout  India,  and  the 
aggregate  extent  of  wire  now  in  operation  amonnts  to  not  less  than 
about  14,000  miles.  After  an  interruption  of  more  than  three  yeoFS, 
British  Bnrmoh  was,  during  1864,  once  more  coijiected  with 
Calcutta  by  the  constroction  of  a  land  line  throagh  Arracan,  in  lien 
of  tlie  deep-sea  cable,  which,  aAei  a  short  trial,  utterly  &iled. 

In  1858-59,  schemes  were  proposed  for  establishing  telegraphic 
communication  between  England  and  India,  both  by  way  of  the 
Bed  Sea  and  the  Persian  Qulf.  The  line  was  laid,  and  messages 
were  actually  transmitted  by  the  former  route ;  but  after  a  short 
period  the  signals  Med,  and  all  attempts  to  restore  the  commnni- 
catiou  for  any  length  of  time  proved  fruitless.  Greater  success  has, 
however,  attaided  the  cons^ction  of  the  altematiTe,  or  Indo- 
European  line,  which,  proceeding  &om  Kurrachee  in  a  westerly 
direction,  along  the  Mekran  coast  by  Gwadur  to  Bimder  Abbas,  and 
thence  up  the  Persian  (Julf  to  Bushire  and  Fao,  at  the  head  of  the 
Gulf,  has  a  total  submarine  course  of  nearly  1,500  miles  ;  a  land 
line  has  also  been  constructed  as  &r  as  Crwadnr.  From  Foo  the  line 
is  conveyed  overhmd  to  Busaora,  and  thence  across  Turkish  Aralua 
to  Bagdad,  Mosul,  and  Diarbekir,  whence  it  proceeds  through  Asia 
Minor,  by  Siras,  till  it  joins  the  European  system  at  Constantinople. 
The  len^h  of  the  whole  line  &om  Enrrachee  to  Constantinople  is 
about  3,000  miles,  one-half  of  which  is  sabmorioe.  From  Bagdad 
another  line  has  been  taken  through  the  heart  of  Persia  to  Teheran, 
and  thence  sonthworda  to  Ispahan,  Shiraz,  and  Bnshire. 

With  regard  to  the  fiiture,  whatever  may  be  said  in  fiivonr  of 
canal  navigation  in  India,  tlie  experimentfi  nitherto  made  in  that 
direction  luiva  not  been  of  so  deciaedly  saocesBful  a  character  as  to 
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lead  to  the  sappositioit  that  this  means  of  transit  will  ever  be  verj 
much  extended.  Where  practicable,  river  navigation  appears  to  be 
extensiTely  used,  and  the  snccess  or  otherwise  of  the  works  at 
present  under  eonatmction  with  the  view  of  opening  np  the  navi- 
gation of  the  GodaveiT,  will  probably  determine  whether  or  not 
similar  operations  shall  be  carried  ont  on  other  rivers.  There  is 
also  no  doubt  that  by  the  introduction  of  an  improved  class  of 
steamers  many  rivers  might  snccessfnily  be  navigated,  which  contuu 
too  small  a  depth  of  water  for  the  majority  of  the  vessels  hitherto  in 
use;  three  such  steamers,  calcolated  to  draw  only  12  inches  of 
water,  are  now  in  conrse  of  construction  for  the  river  Gtidavery. 
Should  they  prove  encoessful  on  that  river,  it  is  not  unlikely  that 
they  will  be  followed  by  others  on  the  same  plan  for  employment 
on  variooB  streams  hitherto  not  navigated  by  eteam,  and  on  which 
only  vessels  of  very  shallow  draught  could  be  employed.  With 
respect  to  railways,  it  is  not  probable  that  any  very  great  extension 
of  the  present  system  of  bign-coet  lines  will  be  sanctioned,  except 
where  they  may  appear  necessary  for  political  or  mihtair  pnrposes, 
and  we  look  rather  to  a  development  of  the  principle  of  light  rail- 
ways, which  may  readily  be  Ma  down  along  eiiatmg  lines  of  road, 
and  ultimately  perhaps,  when  the  traffic  has  become  sufficient  to 
justify  the  expense  in  a  commercial  sense,  they  might  be  completed 
substantially  so  as  to  unite  with  the  existing  system  of  high-speed 
railways,  just  as  it  is  cnstonuo^  to  make  a  &ir-weather  road  in  the 
first  place,  and  aft^rwaids  complete  it,  by  bridging  and  metalling,  as 
a  £rst-ckes  road. 


IV.    ICE    MAEKS    IN    NORTH    WALES. 

{With  a  Sketch  of  Glacial  Theories  and  Controversies.) 

By  Alfbbd  E.  Walulcb,  F.E.G.S.,  F.Z.S.,  &c 

One  of  the  most  intereeting  branches  of  modem  geology,  and 
that  on  which  recent  researches  have  thrown  most  Ogbt,  is  the 
inquiry  into  the  exact  modee  by  which  the  present  sui^ice  of  the 
earth  has  been  produced.  When  we  see  a  vertical  precipice,  a  deep 
chasm,  or  huge  masses  of  shattered  rock,  oar  first  impression  is  b> 
impute  these  effects  to  some  violent  convulsions  of  nature,  such  as 
volcanic  eruptions,  earthquakes,  or  floods.  It  is,  however,  now 
generally  admitted  that  such  causes  have  had,  for  the  most  part, 
uttle  if  any  effect  in  modifying  the  surface,  except  when  many 
times  repeated  during  long  periods  of  time ;  and  it  is  every  day 
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becoming  more  certain  that  even  the  grandest  and  most  romantic 
scenery  of  monntainonB  coontries  has  been  produced  by  the  slow 
bat  long-'Continaed  action  of  those  natural  caoaes  which  we  see 
daily  at  work,  but  whose  efTecte  during  tbe  few  years  that  we  can 
obeeire  them  are  almost  imperceptiUe.  These  causes  sjre,  the  ocean 
waves,  running  water,  rain  and  &oet;  which,  if  acting  for  long 
periods  during  which  sabterraneen  fbroee  are  also  at  work  slowly 
elerating  and  depreesing  large  tractB  of  country  and  to  some  ext^it 
fracturing  and  loosening  the  rocky  strata,  seem  capable  of  producing 
all  the  chief  featoree  which  the  surface  of  the  earth  now  preeents 
in  non-volcanic  regions. 

There  are,  however,  a  considerable  number  of  very  remarkable 
phenomena  which  none  of  these  canses  will  account  for,  and  which 
appear  to  have  been  overlooked  or  thought  tmimportant  till  about 
twenty-five  years  ago,  when  the  celebrated  naturafist  Agasaiz  vimted 
this  country  after  having  carefully  studied  the  effects  of  modem 
ghiciers  in  the  Alps.  He  it  was  wno  first  showed  that  they  could 
be  all  explained  to  the  minutest  detail  by  the  hypothede  of  a  recent 
"  glacial  period,"  during  the  continuance  of  winch  the  mountains 
of  Wales,  Cumberland,  and  Scotland  were  covered  with  perpetual 
snow,  and  sent  down  glaciers  into  most  of  the  valleys,  and  some- 
times  even  into  the  sea.  At  first  this  hypothesis  was  received  with 
increduhty  and  derision,  since  it  completely  contradicted  the  almost 
onivonal  belief  of  scientific  men  that  the  earth  had  been  for  ages 
cooling,  and  that  all  preceding  epochs  had  been  warmer  than  the 
present  one ;  but  it  very  soon  worked  its  way  even  among  the  most 
Boeptical  inquirers,  till  at  the  present  day  there  canitot  be  fonnd 
a  geologist  who  denies  the  reality  of  tbe  "  glacial  epoch,"  or  the 
correctness  of  that  interpretation  which  explains  many  peculiar 
features  of  our  own  mountain  scenery  by  the  agency  of  ice. 

A  great  deal  has  mnce  been  written  by  geologiats  and  physicists 
on  the  effects  of  ice-work,  but  comparatively  little  has  been  given 
to  the  general  public;  and  as  the  subject  is  at  this  time  again 
attracting  much  attention,  owing  to  new  applications  of  the  theory 
which  have  given  rise  to  much  discussion  and  are  greatly  stimu- 
lating inquiry,  and  as  it  requires  little  or  no  previous  knowledge  of 
geology  to  understand  either  its  fects  or  its  theory,  I  have  thought 
that  a  popular  account  of  such  prominent  glacial  phenomena  as  are 
observable  in  all  our  chief  mountain  districts  would  be  acceptable  to 
many  readers  of  this  periodical. 

We  may  conveniently  consider  the  chief  evidences  of  a  glacial 
period  under  the  following  heads :  1st,  The  drift ;  2nd,  Morses ; 
3rd, '  Boches  moutonn^  ;  4th,  Grooved  and  striated  rocks ;  5th, 
Boulders  and  penned  bloci^ ;  6fli,  Alpine  lakes ; — and  in  this  order 
I  propose  to  record  the  few  observations  I  have  made  daring  a 
numth  spent  near  Snowdon  and  Gader  Idris  last  autumn,  ii 
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rating  briefly  what  has  been  observed  elsewbere,  and  adding  some 
account  of  Uie  more  interesting  problems  and  discnssions  to  vhiah 
tfaej  have  given  rise. 

Ist  Ths  Glaoui.  OB  HoBTHBEN  Bbiet. — This  is  a  lajer  of 
loose  materials — gravel,  day,  mad,  pebbles,  and  aogiilar  stones — 
which  is  foimd  spread  at  intervals  all  over  Northern  Eorope,  and  is 
very  common  in  the  valleys  and  apknd  slopes  of  North  Wales,  It 
is  very  abundant  all  ronnd  the  town  of  Dolgelly,  where  it  forma 
nndnlating  slopes,  monnds,  and  hummocks  in  most  of  the  valleys, 
filling  up  the  space  between  the  flat  alluvial  meadows  on  the  river 
side,  and  the  steep  rocky  slopes  of  the  adjacent  monntaina.  Wher- 
ever this  is  cat  tw>agh  in  making  roads  or  railways,  it  is  seen  to 
be  frill  of  blocks  of  stone,  pebbles,  and  large  masses  of  rock,  dis- 
tributed throngh  it  without  any  order  or  arrangement,  the  top, 
middle,  and  bottom  being  alike  in  composition.  From  the  contour 
of  the  sorronnding  mountains  it  can  be  often  seen  that  this  depoeit 
is  of  great  though  vety  variable  thickness,  probably  often  exceeding 
ft  hundred  feet,  and  it  certainly  covers  many  hundred  square  miles 
of  country  in  North  Wales  alone.  On  ascending  the  mountains  it 
is  often  found  on  their  lees  precipitous  slopes  and  in  the  upland 
valleys,  at  more  than  a  thousand  feet  elevation ;  and  it  has  even 
been  ttaced  aronnd  Snowdon  by  Professor  Ban^ay  to  a  height  of 
more  than  two  thousand  feet.  The  materials  of  which  the  drift  ia 
composed  are  various.  Sometimes  the  rocks  are  nearly  all  those  of 
the  surrounding  mountains,  at  other  times  they  are  such  as  must 
have  been  brought  &om  a  ^eat  distunce.  Tlie  geological  age  of 
the  driit  is  determined  by  its  overlying  all,  even  the  most  recent 
formations,  and  by  its  containing  occasionally  marine  shells  of  an 
arctic  type  and  of  species  which  are  all  now  nving. 

Here  we  have  materials  of  a  loose  and  miacellaneous  nature 
which  were  deposited  in  the  sea  but  not  hf  the  sea.  That  the 
drill  was  deposited  in  the  sea  is  proved  by  the  marine  shells  which 
have  been  found  in  it  up  to  the  height  of  1,300  feet  on  some 
mountains  of  Gamarvonshire ;  and  we  have  thus  a  proof  that  North 
Wales  was  at  a  very  recent  epoch  sunk  to  at  least  that  depth 
beneath  the  ocean.  The  presence  of  the  drift  itself  however,  at  a 
height  of  more  than  2,000  teet,  would  prove  a  mnch  greater  sub- 
mergence. That  the  deposit  conid  not  nave  been  made  by  the  sea, 
ia  shown  by  the  want  of  arrangement  of  the  materials  and  the 
abundance  of  lai^e  angular  fragments  of  rock.  Water  always  sorts 
the  materials  it  depcsite.  The  rocks,  the  pebbles,  the  shingle,  the 
Band,  the  mnd,  are  carried  different  distances,  and  deposited  in 
diflerent  places  ot  in  different  layers.  Water  deposits  are  stratified. 
Neither  can  rocks  be  carried  far  by  water  and  retiun  their  angles 
and  dean  fractured  snr&ces.     They  get  rounded  into  boulders  or 
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pebbles,  wbereBs  many  of  the  rocks  and  etones  fonnd  in  the  drift 
Bxe  as  sharp,  angular,  and  irregular  as  the  blocks  and  masses 
nhich  ate  detached  by  the  wint^'a  frost,  and  lie  under  an  inland 
pretnpice. 

The  solution  of  this  cnrioos  problem  of  the  origin  of  the  drift,  is 
to  be  found  in  the  history  of  glacieni  aod  icebergs.  When  a  vallev 
is  filled  nith  ice,  the  rocky  d^tris  from  its  slopes  and  precipices  faU 
upon  the  surface  of  the  gucier.  A  quantity  of  the  earth  and  stones 
of  the  bottom  of  the  valley  is  also  forced  into  the  crerices  ot  frozen 
to  the  bottom  of  the  icy  mass.  Now  when  the  ice-filled  valley 
terminates  in  the  sea,  large  fragments  of  the  glacier  break  off  and 
become  icebergs,  and  floatmg  away  carry  with  them  their  load  of 
earth  and  rocks,  which  are  deposited  where  they  melt,  or  top[4e 
over,  or  are  stranded.  In  the  North  Atlantic  as  &r  as  icebergs 
float,  there  must  be  an  annual  deposit  of  matter  on  its  bottom 
exactly  of  the  same  nature  as  the  dn^  while  in  Hudson's  Bay  and 
the  (rulf  of  St.  Lawrence  it  must  be  sccnmalating  still  more  rapidly. 
When  North  "Wales  was  one  or  two  thousand  feet  lower  than  at 
present,  it  must  have  formed  a  group  of  islands,  among  which  ice- 
bergs would  frequently  become  entangled  and  deposit  their  loads  of 
foreign  matter.  At  the  same  time  Snowdon  and  Gader  Idris  would 
have  been  sending  down  glaciers  into  the  sea,  which  would  spread 
the  debris  of  their  precipices  and  valley  bottoms  on  what  are  now 
the  npland  slopes  and  low  valleys,  but  which  then  were  submerged 
banks  and  ocean  straits.     As  the  land  rose  above  the  sen  to  its 

Cient  elevation,  rivers,  floods,  and  glaciers  would  more  or  less 
ow  and  clear  away  the  drift  from  the  valleys,  and  leave  it  dis- 
tributed in  the  irregular  manner  in  which  we  now  find  it.  The 
mere  presence,  therefore,  of  this  unstratified  mass  of  earth,  rocks, 
and  boulders  wonld  of  itself  prove  a  recent  glacial  period ;  since  it 
elearly  indicates  the  existence  of  ioebe^  and  glaciers  in  seas  and 
counfxiee  where  they  are  now  never  fonnd. 

2nd.  Moraines. — Every  modem  glacier  carries  upon  its  snr&oe 
more  or  less  of  the  debris  of  the  tockf  valleys  throogh  which  it 
passes.  As  the  glacier  moves  downwajds,  these  are  carried  with 
it,  and  at  its  termination,  where  its  vroste  by  melting  exactly 
balances  its  downward  progress,  this  debris  must  nece^arily  be 
deposited,  and  form  a  more  or  less  regular  heap  of  rock  and  eartJi 
called  the  terminal  moraine.  These  moraines  are  sometimes 
destroyed  almost  as  last  as  they  are  formed  by  the  streams  which 
issue  from  the  glacier  itself  or  by  torrents  from  -the  adjacent  moun- 
tains, but  under  &vonrable  conditions  they  remain,  and  long  after 
the  glacier  has  entirely  disappeared  tell  the  teJe  of  its  former 
existence.  If  owing  to  a  steady  change  of  climate  a  glader  retires 
regularly,  the  moiaine-heape  will  be  distributed  over  the  whole  sur&ce 
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ifa  terminal  ic©-cliff  has  anecesaively  occupied ;  when  on  the  other 
hand  it  is  siationaiy  for  a  considemhle  time,  the  dSbris  accumulates  te 
some  height,  and  forms  a  weU-nlefined  terioinal  moiaine.  Some  of 
the  moraines  formed  by  the  old  Swiss  glaciers,  when  they  atretehed 
&r  down  into  the  plains,  are  enormons.  That  of  Irrea  in  Soiih 
Italy  IB  many  miles  in  extent,  and  1,500  feet  high — a  mountain  of 
debris  brought  down  by  a  glacier  which  was  sixty  miles  long. 
There  is  no  other  natural  agent  which  can  form  on  level  gronnd 
snch  regular  monnds  as  tbeee  moraines,  many  of  which  resemble 
artificial  earthworks.  Their  presence  becomes  therefore  a  very 
certain  indication  of  the  former  existence  of  glaciers. 

In  North  Wales  many  very  perfect  moraines  may  be  observed. 
Around  Snowdon  in  particular  they  are  very  abundant,  every  one 
of  the  valleys  which  radiate  from  the  central  peak  of  the  mountain 
exhibiting  them  more  or  lees  distinctly.  These  are  all  described  in 
ProfeesorRamsay's  little  work  on  the  Old  Ctkciers  of  Switzerland  and 
North  Wales ;  and  I  caa  bear  witness  that,  fer  from  exaggerating, 
he  has  hardly  dwelt  sufficiently  on  the  wonderful  clearness  and 
well-marked  character  of  this  phenomenon.  The  most  striMng  of 
all  are  perhaps  those  of  the  Cwm  Glass  Valley,  which  descends  from 
the  north  of  Snowdon  to  the  pass  of  Llanberis,  At  the  month  of 
this  valley,  close  above  the  road  which  ascends  the  pass,  is  what 
seems  to  the  passer-by  a  steep  rocky  hill,  but  on  viewing  it  from  an 
devation  abont  a  quarter  of  a  mile  lower  down,  it  is  seen  to  be  a 
huge  longitudinal  roof-shaped  mound  of  aknost  prfect  regularity, 
scattered  over  with  angular  blocks  of  rock ;  and  whose  position,  mth 
regard  to  the  sides  and  bottom  of  the  valley,  shows  it  to  be  an 
addition — something  put  there— and  having  no  relation  to  the 
proper  contours  of  the  enrfiice.  Higher  up  the  valley  is  a  small 
but  wonderfully  perfect  moraine,  which  stretches  across  m  a  regular 
curve,  and  of  almost  uniform  size  and  height,  so  that  when  standing 
on  it  one  can  hardly  help  believing  it  te  be  au  artificial  fortification. 
"But  the  huge  angular  Socks  of  rocks  scattered  abont  it,  and  the 
other  signs  of  ice-work  all  around,  with  the  wild  loneliness  of  the 
situation,  and  ite  inferiority  as  a  defensive  position  to  many  other 
points  near  it,  utterly  forbid  this  supposition.  The  best  example  of 
the  wide-spreading  of  rocky  debrts  by  the  gradual  retreat  of  a 
glacier,  is  to  be  seen  in  Cwm  Brwynog.  Under  one  of  the  blackest 
precipices  of  Snowdon  lies  the  little  green  lake  Llyn  dnr  Arddu,  on 
the  other  side  of  which  rises  a  steep  ridge,  most  likely  partly  rock 
and  partly  moraine.  Beyond  this  ridge  extends  for  nearly  a  mile 
a  gradnally-sloping  upland,  so  thickly  covered  vrith  blocks  of  rock, 
often  of  large  size,  that  from  a  distance  the  herbage  can  rarely  be 
seen  between  them.  In  this  case  every  one  of  these  rocks  must 
have  been  carried  across  the  valley  of  the  lake  and  deposited  where 
it  now  liefi,  and  no  other  natural  agent  can  be  fbond  or  imagmed 
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capable  of  domg  this  but  ice  Lower  down  this  Bame  valley,  on  the 
spur  which  sepaiatea  it  &om  Llyn  dwythwch,  are  portdona  of  mo- 
raines depoetted  by  the  glacier  when,  during  its  greatest  oxteuaion, 
it  descended  to  iom  that  c^  the  vale  of  Llanberis.  The  montinee 
BToimd  Cader  IdtiB  are  not  so  nttmetoiia  nor  bo  well  mailed  as 
those  f^  Soowdui.  There  is,  howerer,  a  rery  fine  one  circling  round 
Llyn  y  gader,  under  the  tughcet  peak ;  and  low^  down,  below 
Llyn  T  Gafer,  is  a  rock-strewn  dope,  even  more  thickly  covered 
than  that  of  Gwn  Brwynt^.  Llyn  Citi,  ratnated  in  the  ti^endons 
diasm  on  the  sontli  of  Gader  Idris,  has  also  a  onall  but  very  per- 
fect moiaine  at  its  extremity,  through  an  opening  in  which  its 
vrateis  escape.  I  believe  that  the  existence  of  moraines  and  nu^aine 
Blatter,  when  as  well  marked  as  those  of  Nortii  Wales,  is  of  itself 
sufficient  to  prove  that  there  has  been  a  glacial  period.  There  is, 
however,  much  other  confirmatory  evidence, 

Srd.  BocHS  MouTOHN^BB. — GlacieFB  are  often  many  hundred 
or  even  Beveral  thousand  feet  thick,  and  as  they  move  dowly  over 
the  snr&ce  their  enormona  weight,  assisted  by  the  gravel,  pebbles, 
and  boulders  frozen  or  imbedded  in  ihem,  grinds  down  all  sharp 
angl^,  peaks,  and  jagged  edges  of  the  rocks,  giving  to  them  a  more 
or  lees  blunted  or  rounded  outline.  The  degree  to  which  this 
grinding  away  takes  place  must  depend  on  many  caoses,  such  as 
the  weight  of  the  giaaer,  its  rate  of  motion,  the  material  it  carries 
mth  it,  the  time  it  continues  in  action,  and  the  hardness,  tooghness, 
anA  original  form  of  the  rock  itself.  This  pecnliar  ^ect  of  the 
passage  of  a  glacier  is  very  easily  recognized  when  once  seen,  espe- 
cially if  one  studies  the  ibrms  that  the  rock  assomes  by  natural 
vreathering  or  by  the  action  of  water,  both  of  which  will  m  seen  to 
be  very  diSerent  from  that  produced  by  ice.  In  the  valleys  around 
Snowdon  and  Gader  Idris  this  form  of  rock-surface  is  continually  to 
be  seen,  and  when,  as  is  freanently  the  case,  the  comparatively  soft, 
slaty  rocks  can  be  compared  side  by  side  with  hard  greenstone  or 
grit,  the  first  is  found  to  be  ground  down  to  a  smooth  surface, 
gently  curved  or  rounded,  while  the  second  is  left  in  irregular  bosses 
and  lumps,  all  their  asperities  smoothed  and  rounded  ofi',  but  not 
ground  down  to  an  even  surface.  This  can  be  well  seen  on  the 
honks  of  Llyn  Padam,  near  Llanberis.  It  is  upon  these  roehes 
m&utojmS^  that  are  often  found  the  peculiar  markings  we  have 
next  to  consider. 

4tli.  Gboovxd  akd  SmiATED  Books. — I>nring  tiie  process  just 
deecribed,  it  frequently  happens  that  grooves  or  scratches  are  made 
npon  the  rocks  by  the  hard  materials  imbedded  in  the  bottom  or 
sides  of  the  glacier.  Owing  to  the  enormous  weight  and  slow  motion 
of  glaciers,  tney  move  with  great  steadiness,  ana  ^ns  the  markings 
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on  rock-sorfiuses  are  Eilmost  sttaight  lines  parallel  to  each  otlier,  and 
show  tlie  direction  in  which  the  glacier  moved.  Nothing  is  more 
striking  than  to  trace  for  the  first  time  oyer  milee  of  oountry  theee 
mystenons  lines,  mled  apoD  the  hardest  rocks,  and  alirajs  pointing 
in  tiie  same  direction.  In  the  neighbourhood  of  Llanberis  they  are 
BO  abondant^  that  it  seems  strange  they  were  not  ohserved,  compared, 
and  speculated  on  long  before  their  true  nature  was  known.  The 
lines  vary  &om  fine  scratches  to  grooves  in  which  one's  finger  may 
lie,  and  even  to  troughs  a  foot  or  more  in  diameter.  Bometiiaefl 
m  very  hard  rock  the  grooves  are  poliahed  by  the  intense  pressure 
of  a  hard  smooth  pebble.  On  the  east  side  of  Llyn  y  gader  is  an 
even  slope  of  near  a  thousand  feet  at  an  angle  of  about  15°  called 
the  Fox  s  Path,  and  covered  with  loose  fragments  of  rock  which  roll 
away  onder  one's  feet  at  every  step.  It  descends  &om  a  saddle 
between  two  emmences  <£  Cad^r  Idris,  and  vras  probably  long  the 
path  of  avalanches  or  small  glaciers.  In  the  bed  of  a  torrent  which 
descends  this  slope  I  firano,  recently  exposed,  a  large  piece  of 
yellowish  porphyry,  one  sar&oe  of  wmch  (about  5  in.  by  3  m.)  w^b 
slightly  ridged  and  furrowed,  and  highly  polished.  The  rock  is 
very  heavy  and  excessiTely  hard,  and  this  nagment  is  of  itself  a 
ertrildug  proof  both  of  the  presence  of  ice  and  of  its  power  as  a 
grindiDg  and  polishing  agent.  I  presume  that  the  piece  formed 
part  of  the  rocky  bed  over  which  the  ice  once  shd,  that  it  had  been 
split  and  loosened  by  atmospheric  action  ukd  then  covered  up  and 
preserved  by  sediment  and  stones,  till  the  torrent  exposed  it  again, 
and  wonld  soon  have  destroyed  its  polished  surface  had  I  not  been 
lacky  enough  to  hit  upon  it. 

Bat  it  is  not  only  the  surface  of  rocks  t»  n^  that  are  thus 
marked.  The  pebbles,  bonlderg,  and  fragments  embedded  in  the 
glacier  are  thei^elves  equally  scratched,  bat  as  they  are  capable  of 
shifting  their  position  the  grooves  and  strife  on  them  are  not  always 
parall^  to  each  other.  It  is  this  kind  of  material  that  oontribatea 
Wgely  to  form  ttie  drift,  and  in  some  localities  almost  every  boulder 
and  pebble  is  more  or  less  marked.  On  close  examination  we  can 
often  find  proof  that  the  grooves  are  really  ancient  markings  by 
their  correspondence  in  appearance  with  old  sar&ces  of  the  stone, 
although  this  is  sufficiently  evident  to  anyone  who  sees  their  number, 
and  the  variety  of  rude  masses  which  beer  them.  These  various 
dasees  of  markings  are  all  found  abundantly  wherever  glaciers 
now  exist,  and  as  no  other  mode  of  explaining  their  occurrence  has 
ever  been  suggested,  they  may  he  considered  to  form  the  best  and 
most  convinemg  of  all  the  various  proofe  of  the  former  existence  of 
glaciers  and  icebergs  in  places  where  they  are  not  now  found. 

5th.  BoTTLDEBS  AND  Febched  Blocss. — As  a  glacier  in  its 
passage  down  a  valley  covers  niauy  irregularities  of  ground,  8>mic- 
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timee  paseing  over  lateral  Bpnre  or  rocky  eminences,  bo  daring  i(s 
retreat  tlie  ice-cliff  which  tenninates  it  will  pasa  oyer  eadi  of  these 
in  Baccession,  and  will  depoeit  on  many  of  tnem  some  of  the  bloclts 
which  form  iia  moraines  or  ths  boulders  it  has  brought  down  with 
it.  When  the  glacier  has  finally  retreated,  many  of  theee  blocks  and 
bonlders  will  remain  in  positions  where  neither  simple  gravitation 
nor  the  action  of  floods  of  water,  nor  the  shocks  of  earthqnakes 
conid  have  placed  them.  Very  simikr  phenomena  have  been  pro- 
duced by  the  icebergs  which  deposited  the  drift,  large  masses  of 
rock  having  been  carried  and  dropped  on  eminences  as  well  as  in 
Talleys.  Not  im&eqnently  these  blocks  rest  npon  rock  of  a  different 
kind  &om  that  of  which  they  are  tbemselvee  composed,  and  they 
oft^i  refit  on  ice-worn  aur&tces  marked  by  groorea  and  scratches, 
showing  plainly  that  the  fiice  of  the  comity  has  midergone  little  or 
no  change  since  the  ice  left  it.  Many  of  them  occur  on  the  edge  of 
precipicee  and  ravines,  as  is  particularly  the  case  at  the  torrent  walk 
near  Dolgelly,  the  ades  of  which  on  nearly  level  grotmd  are  thickly 
strewn  with  large  angular  blocks  and  bonlders.  One  of  these  is 
15  feet  square  and  9  feet  high,  and  has  lower  ground  all  around  it. 
It  is  when  they  stand  upon  the  summit  of  conspicuous  eminences,  as 
they  often  do  abont  Snowdon  and  Cader  Idria,  that  they  attract  most 
attmtion,  while  when  thickly  strewn  over  level  ground  or  on  slight 
hillocks  and  ridges  they  are  passed  ov^  by  the  tourist  as  too  common 
s  phenomenon  of  mountainons  conntries  to  deserve  attention.  Yet 
it  !8  really  as  difiGcult  to  account  for  their  presence  in  the  one  case 
as  in  the  other,  without  the  agency  of  ice.  Neither  do  l^ey  fenu  a 
universal  feature  of  monntainous  regions,  as  many  snppose,  for,  as 
fer  as  my  memory  serves  me,  they  do  not  occur  on  mountains  of 
moderate  heights  in  the  tropics.  I  have  ascended  many  mountains 
in  the  Malayan  Archipelago  about  the  same  height  as  Snowdon, 
and  on  calling  to  mind  all  the  places  where  lai^  blocks  of  rock 
were  scattered  about,  I  cannot  remember  any  thnt  were  not  at  the 
foot  of  steep  declivities  to  which  they  might  easily  have  rolled.  I 
much  regret  that  I  was  not  then  aware  of  the  importance  of  minute 
observatioiw  of  the  kind.  ■  It  appears  certain,  however,  that  in  hot 
conntries  and  where  there  is  no  reason  to  believe  that  glaciers  have 
ever  existed,  this  phenomenon  of  the  wide  distribution  of  angular 
blocks  of  rock  over  slight  slopes,  level  ground,  and  eminences,  does 
not  occur,  otherwise  it  woula  have  been  brought  forward  long  ago, 
as  a  complete  disproof  of  the  glacial  hypothesis.  In  South  America, 
however,  I  did  meet  with  taie  remarkaole  perched  block,  a  tabular 
mass  from  20  to  30  feet  in  diameter  supported  on  two  points  of 
Tock  only,  and  as  fiir  as  I  can  recollect  situated  on  a  slight  eminence, 
certainly  not  nnder  a  steep  slope  from  whiiji  it  could  have  fallen. 
Its  position  was  exactly  such  as  might  be  produced  if  it  had  been 
deposited  by  a  groimiud  iceberg,  but  hardly  by  any  other  means. 
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It  was  about  half-a-mile  from  an  isolated  granite  moontaiD  in 
kt.  0'  30'  N.,  long.  68=  50'  W.« 

This  observatioD  becomes  of  considenible  importance  now  that 
Professor  Amaaz  tells  na  that  be  has  found  plain  traces  of  glacial 
action  in  t£e  yalley  of  the  Amazon.  That  glaciers  have  ever 
desoended  from  the  Andes  to  the  Atlantic  ocean,  a  distance  of  more 
than  2,000  miles,  will  hardly  be  credited  except  on  such  overwhelming 
evidence  as  even  Professor  Agasmz  does  not  prated  exists.  There 
are  not,  however,  the  same  difficulties  in  the  wav  of  the  supposition 
that  icebergs  once  floated  over  what  is  now  the  great  Amazonian 
plain.  A  depression  of  1,000  feet  wonid  sink  uie  whole  of  tbat 
plain  deep  nnder  the  ocean,  and  that  such  a  depreemon  has  occurred 
IB  rendered  probable  hj  the  great  extent  and  almost  perfect  level  .<^ 
its  allnvial  deposits.  Neither  is  it  nnreasonaUe  to  suppose  tli^t 
during  tbe  glacial  epoch  of  Europe  and  liorth  America  the  tempera- 
tnre  of  South  Amenca  was  so  much  lowered  as  to  bring  the  line  of 
perpetual  snow  down  to  12,000  or  13,000  feet.  This  would  caTise 
a  wide  extent  of  the  plateaux  in  South  Peru  and  BoUvia  to  become 
the  feeders  of  glaciers,  which  might  have  been  as  much  larger  than 
those  of  the  Alps,  as  the  comparative  height  and  extent  of  the  two 
mountain  Bystems  would  lead  us  to  expect.  Such  glaciers  descend- 
ing the  highly  inclined  Andean  valleys  wotdd  move  with  propor- 
tionate rapidity,  and  might  not  improbably  reach  down  mto  an 
almost  tropical  climate  and  send  off  rock-laden  icebergs  into  the 
warm  inland  sea  that  then  washed  the  base  of  the  Andes.  This, 
however,  is  qnit«  a  digression  &om  our  present  subject. 

On  the  very  summit  of  Cader  Idris  there  are  several  detached 
eminences  formed  of  large  square  and  polygonal  blocks,  which  in 
some  places  stream  down  the  slopes  of  the  nndtdating  surface  of 
the  mountain  top.  Were  they  lower  down  we  should  at  once  pro- 
nounce them  to  be  moraines,  but  in  their  present  position  they  are 
somewhat  difficult  to  account  for.  I  think,  however,  there  can  be 
little  doubt  but  that  thej  are  due  to  the  action  of  tbe  snow  and 
frost  during  the  last  portion  of  the  glacial  period.  As  soon  as  the 
perpetual  snow  line  reached  the  top  of  the  mountain,  and  the  per- 
manent glaciers  below  had  all  melted  away,  there  must  have  been  a 
long  period  during  which  the  rocks  on  the  summit  were  subjected 
to  tne  alternate  action  of  ice,  snow,  and  water.  Daring  the  winter 
they  would  be  buried  under  many  feet  of  snow,  which  would  be 
forced  into  every  crevice  in  the  form  of  compact  ice.  Daring  tbe 
short  summer  the  snow  would  melt  from  the  sur&ce,  but  the  water 
in  the  fissures  would  be  probably  frozen  every  night,  leading  to  the 
further  fracture  and  displacement  of  the  ro^.  The  pressure  of 
the  snow  and  ice  in  the  succeeding  winter  would  Esrce  these  always 
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a  Uttle  downwaid  in  the  direction  of  least  reaistaQce,  and  this 
alternate  action,  combined  with  the  character  of  the  rock,  which  is 
here  chiefly  IxMaltic  and  eplite  into  mde  tabnlor  and  colnninax 
masses,  seems  aafficient  to  hare  produced  that  maw  of  blocks  heaped 
confusedly  on  the  very  smnmit  of  the  mountain,  which  almost 
always  suggests  to  the  mind  of  the  non-geological  risitor  some 
tremendous  convnlsioD  of  natnre,  and  makes  him  readily  accept 
the  popular  theory  that  the  vast  boUow  of  lilyn  Oai  is  a  TOlcanic 
crater. 

In  the  'Qeological  Magazine'  for  September,  X866,  Mr.  Macsn- 
tosh  unniTitaina  ^at  the  action  of  the  sea  has  had  most  to  do  with 
the  formation  of  the  valleys,  cwms,  and  rocky  sor&cee  of  the  Welsh 
moontains;  and  he  parttcularly  instances  Mynydd  t  Gader,  a 
Tonnded  rocky  mountain  between  Gader  Idris  and  tne  town  of 
Dolgelly,  as  offering  nnmistakable  evidence  of  a  "  seawom  smnmit." 
I  therefore  devoted  an  afternoon  to  an  examination  of  this  moon- 
tain,  and  was  much  sorprised  to  £jid  all  over  it  what  appeared  to 
me  the  most  nnmistakahk  evidences  of  "  ice-work,"  The  mountain 
is  composed  of  greenstone  and  lower  Silurian  flags,  with  veins  and 
masses  of  quartz.  It  is  very  rugged  and  uneven,  consisting  of 
rounded  lumps  ukd  knoUs  vnth  numberless  hollows  and  httle 
valleys  between  them.  Theee  are  all  more  or  lees  thickly  covered 
with  angular  Nocks,  slabs,  and  columnar  masses,  some  standing  on 
the  very  summits  of  the  knolls,  others  lying  on  steep  slopes ;  but 
there  is  no  arrangement  of  them  in  lines  or  layers,  there  are  no 
water-worn  pebbles  or  boolders,  no  sand  or  shingle,  nor,  as  &r  as  I 
conld  see,  any  sign  whatever  of  the  action  of  the  see.  On  the 
other  hand,  the  whole  moontain  offered  the  finest  possible  examples 
of  roehes  moutomtees,  the  smooth  elopes  always  facing  Gader  Idris, 
&om  which  the  glacier  bad  come.  Some  of  these  ice-ground  sur- 
&ces  were  as  smooth  as  a  pavement  although  formed  on  the  out- 
cropping edges  of  the  hard  Silurian  rocke,  an  effect  which  the  sea 
never  produce.  There  is  an  angular  block  containiug  about  twenty 
cubic  yards  of  stone,  standing  on  the  slope  of  one  of  the  highest 
bosses  of  the  mount^,  with  no  precipice  from  which  it  could  have 
come  nearer  than  Gader  Idris,  more  than  a  mile  off,  with  a  v^ley 
between.  Owing  to  the  exposed  sitnation  of  the  roches  moidonnies, 
their  sorfitces  have  been  much  weathered,  and  I  did  not  succeed  in 
finding  good  groovings  or  scratches,  though  I  have  no  doubt  snch 
conld  be  found  by  a  more  careM  search.  With  this  exception,  the 
evidences  cS  recent  glacial  action  are  seldom  to  be  seen  more  pliunly 
than  upon  this  mountain. 

The  i^enomena  of  existii^  glaciers  and  icebeigs  have  been 
now  so  carefully  studied,  and  the  various  effects  which  they  produce 
ore  for  the  most  part  so  well  known,  that  there  is  no  longer  any 
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difference  cf  opinion  among  geologists  aboat  referring  soch  plieno- 
mena  as  I  hare  hitherto  been  consideriiig  to  the  action  of  io^ 
even  thoi^h  the  conntries  whe3«  the^  oocnr  no  longer  produce 
glacierB.  But  on  the  question  of  the  origin  of  Alpine  Lakes,  which 
ve  bare  now  to  consider,  there  is  no  soch  tmauiniity. 

6th.  Au>niB  Laxxs. — It  is  only  abont  five  years  sinoe  Pro- 
fessor Bamsay  proponnded  the  startling  theory  that  almost  sU  the 
lakes  which  form  one  of  the  greatest  charms  of  onr  mountain 
districts,  were  actually  produ(»i  by  that  comparatiTely  recent 
irruption  of  thick-ribbed  ice  over  a  great  part  of  the  temperate 
zone,  which  we  can  hardly  contemplate  without  a  thrill  of  horror ; 
and  that  during  the  preceding  warm  tertiarv  epochs  they  were  so 
scarce  as  to  form  no  importAnt  feature  in  toe  scenery  of  Europe. 
A  short  and  simple  statement  of  this  theory  is  as  follows.  In 
all  districts  where  glaciers  have  been  proved  to  exist  there  are 
numerouB  lakes.  In  exactly  similar  dstricts  where  there  is  no 
trace  of  there  having  ever  been  glaciers,  there  are  few  or  no  lakes. 
This  holds  good  all  over  the  globe.  Glaciers  wear  awa;^  their  beds, 
as  proved, — first,  by  the  immense  quantity  of  sediment  in  all  glacial 
streams ;  secondly,  by  the  existence  of  "  rochee  moutonn^  "  where- 
ever  glaciers  have  passed.  It  can  ahnost  always  be  shown  that  the 
old  glaciers  have  passed  over  the  exact  spots  where  the  lakes  now 
are,  and  the  sisse  of  the  lakes  bears  a  general  proportion  to  the 
proved  size  of  the  old  glaciers.  This  theory  of  the  glacial  origin 
of  Alpine  lakes  is  now  the  great  battle^ound  of  physiad  geologista. 
In  this  country  Bamsay,  Jnkes,  Qeikie,  and  Tyndall  are  its  diief 
supporters ;  Bir  Eoderick  Murchison  and  Sir  Charles  Lyell,  its  chief 
opponents.  Every  year  brings  fresh  evidence  and  new  combatants ; 
and  as  it  is  a  question  of  sucn  great  interest,  end  at  the  same  time 
one  rather  of  physical  than  of  purely  geological  sdence,  I  shall 
endeavour  to  give  such  an  outline  of  the  subject  as  may  enable 
the  general  reader  to  understand  the  question  at  issue  and  &sm  his 
ownjudgment  upon  it. 

The  first  pomt  to  be  considered  in  explaining  the  origin  of 
lakes,  is  to  form  such  a  theory  as  shall  not  only  show  how  such 
and  such  particolax  lakes  were  or  might  have  been  formed,  but  shall 
also  account  for  their  present  actual  distribution  over  the  sur&ce 
of  the  earth.  This  may  be  learnt  from  good  maps  as  well  as  by 
personal  observation,  and  is  highly  peculiar.  In  onr  own  islai^ 
we  all  know  that  it  is  only  in  three  monntainoiiB  districts  that 
lakes  abound;  in  Wales,  in  Scotland,  and  in  Cumberland.  The 
lakes  of  these  districts  amount  to  some  hundreds.  In  Europe  the 
best  known  lake  district  is  that  of  the  Alp,  which  contains  hondreds 
of  lakes  and  many  of  very  large  size.    In  the  Scandinavian 
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peninsala  liikee  are  still  more  nnmerons,  abonnding  not  only  in 
the  moautam  TalleyB  but  also  oat  in  the  low  flat  conntty,  \mich, 
as  veil  as  all  Finland  and  wide  diatricto  of  Ncnth  Bnsaia,  are 
literally  studded  with  thousands  of  lakes.  In  North  America, 
while  the  middle  and  Southern  United  States  have  ecaroely  any 
lakes,  all  the  North-eastern  States,  Canada,  Nora  Scotia,  Labrador, 
and  in  lact  all  the  northern  part  of  the  continent,  altlwngh  much 
of  it  is  level  ground,  is  absolutely  strewn  broadcast  witli  lakes, 
which  most  number  very  many  thousands  of  every  size,  from  the 
great  inland  seas  like  Lake  Superior  down  to  small  tarns  and 
ponds.  Li  British  Columbia,  Oregon,  and  North  California  there 
are  also  alnmdance  of  lakes.  In  the  great  plal'iau  of  Asia  there 
are  lakes  in  plenty  in  Mongolia,  in  Tartary,  and  in  Thibet,  and 
all  along  the  northern  ade  of  the  Himalayas.  But  on  going  south 
from  all  these  countries,  the  lakes  in  most  cases  abruptly  cease.  On 
carefully  examining  the  best  maps  of  Spain,  a  country  of  immense 
extent  and  highly  diverdfied  both  geographical'  and  geologically, 
I  can  find  not  a  lake  marked  upon  them.  The  fine  isluid  of 
Sardinia  contains  groups  of  mountains  rising  to  3,000  and  6,000 
feet  high.  It  ms  a  varied  geology,  presenting  abundance  of 
granitic,  metamorpbic,  tertiary,  and  volcanic  rocks,  and  yet,  according 
to  a  large  Italian  Government  map,  it  contains  not  a  single  moun- 
iam  lake.  The  Atlas  range  of  mountains  in  North  Africa  presents 
us  with  no  lakes.  In  America,  the  great  West  India  Islands,  Cuba, 
Jamaica,  and  Haiti,  appear  to  have  no  lakes.  Fnrther  south,  the 
immense  empire  of  Brazil,  with  its  vast  mountain  ranges,  its  plains, 
savannas,  and  innumerable  rivers,  is  almost  destitute  of  lakes, 
except  a  few  small  ones  near  the  sources  of  some  of  ite  eonthem 
rivers.  In  Asia  the  immense  peninsula  of  India  and  the  fine 
island  of  Ceylon  seem  to  have  hardly  a  true  inland  lake.  In 
Africa,  the  Cape  district  and  Natal  have  plenty  of  mountuns  but 
no  lakes.  Central,  Africa,  it  is  true,  has  takes,  few  in  number  -but 
of  large  size.  They  are  not,  however,  accompanied  by  the  immense 
number  of  smaller  ones  which  occur  in  every  one  of  the  beforo- 
mentioned  "  lake-diHtricte,"  and  probably  come  tmder  a  distinct 
category,  as  lakes  formed  by  ungual  subsidence  and  upheaval. 
Au^idia  possesses  a  few  l^es ;  Van  Diemen's  Land,  several ; 
while  in  New  Zealand  they  abound,  especially  in  the  eonthem 
districts  where  large  glaciers  still  exist,  and  where  there  is  a  true 
lake-district  very  similar  to  that  of  the  European  Alps. 

Now  here  we  have  a  most  remarkable  fact, — the  fad  which 
must  be  considered  in  dealing  with  this  question,' — namely,  that  in 
ell  countries  and  districta  of  the  globe  where  the  nniversalty- 
admitted  evidence  of  extensive  glacml  action  exists,  lakes  abound, 
and  form  one  of  the  great  features  of  the  comitry ;  while  wherever 
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there  are  no  signB  of  aocient  gkcieis,  or  no  reacion  to  believe  tiiat 
the  coTintiy  has  in  recent  ge^ogical  tunes  heea  subjected  to  the 
action  of  ice,  these  lakes  are  either  rery  few,  or  (moch  more 
freqnently)  entirely  absent.  80  vast  is  the  diBproportion,  that  if 
we  leave  out  snch  lakes  as  are  near  the  sea-coaet,  or  in  allnvial 
plains  where  they  may  hare  been  easily  formed  by  changes  in  the 
coarse  of  rivers,  and  sach  as  in  volcanic  countries  areformed  in 
the  craters  of  old  volcanoa,  it  is  probable  that  for  every  thousand 
lakes  that  exist  in  gladated  distncts,  not  one  can  be  oonnted  in  all 
the  rest  of  the  globe!  There  ia,  therefore,  a  Btrong primd  facie 
case  in  favonr  of  a  theory  which  directly  connects  gladers  and  lakes 
as  cause  and  effect ;  and  the  opponent  of  that  theory,  if  they  cannot 
absolutely  prove  it  to  be  mm  in  a  good  many  cases,  should  be 
prepared  with  some  plausible  hypothesis  which  will  equally  well 
explain  this  prominent  fact, '  Yet,  stranze  to  say,  I  have  been 
unable  to  find  that  any  such  hypotheeifi  nas  been  yet  put  forth. 
Proiiessor  Bamsay's  opponente  lul  confine  themselves  to  pointing 
out  the  difficulties  of  lus  theory  lq  particular  cases.  They  say  that 
ice  cannot  travel  up  a  long  slope  from  a  depth  of  more  than  2,000 
feet ;  that  it  would  remain  inunovable  at  snch  depths,  the  upper 
layers  sliding  over  the  lower ;  that  a  glacier's  power  of  eromon  is 
very  slight ;  that  the  ends  of  some  existing  ^aciers  are  seen  to 
rest  on  loose  moraine  matter  without 'even  distnrbing  it;  and 
other '  arguments  of  a  similar  nature.*  These  arguments  may  be 
good  or  iMid,  and  Professor  Bamsay  has  answered  uiem  all  himself 

*  It  ftppcftn  to  have  CMf^ped  the  notice,  both  of  Profeonr  Bamsny  snd  of  his 
oppoaeubB,  ihat  in  the  paper  irhioh  immedialay  precedes  that  on  the  "  Glacial 
Wgin  of  Lakea"  in  the  Oeological  Society's  Journal  of  Angiut  1st,  1862,  Mr. 
JsmieeCRi  adduces  evidence  of  the  Ter;  fact  which  has  so  Kpeatedly  been  denied 
in  referanee  to  ProfeBsor  Ramsay's  theory,  naaiely,  that  a  glacier  can  mont  bodHf/ 
far  a  coiitiderablt  cUttunee  up  a  ^ope.  Mr.  JamioKm  etatuH,  that  &om  tho  point 
where  the  gorge  below  Loch  Tneg  opens  into  Glen  Spean,  all  the  ice-marks 
bidinta  that  the  glacier  had  parted  in  two  directions,  flowing  both  down  the 
Talley  to  the  west,  and  up  iht  vaUej/  to  lAc  «u^  along  X/>ch  I«ggan  and  over  the 
pm  of  Makonl  into  the  valley  of  the  Bpey.  This  is  proved  by  the  lower  s[de  of 
the  rocks  being  abraded  and  smoothed  above  tie  entrance  lo  Loch  Tieig,  while 
lower  down  it  is  the  upper  ddes  that  are  ioo-wom.  In  Glen  Boy  also  the  same 
Ihhig  has  ocenrred,  tlie  glacier  having  moved  np  it  instead  of  dovm  it,  and  dis- 
charged itself  over  tho  watei^shed  into  another  Talley  insttad  of  by  what  now 
appean  its  natural  outlet  into  Glen  fipeau.  A  sufficient  cause  for  this  eitra- 
ordinaiy  phenomenon  seems  to  be  found  in  the  former  immense  aocnmulaticni  oT 
ice  in  Glen  Spean,  riaing  far  np  above  both  these  low  posses,  as  proved  by  plain 
ice-maikB  to  the  height  of  more  than  2,000  fbet.  It  would  Be  very  important  tt> 
have  an  accurate  survey  made  of  this  district,  with  all  the  heights  well  determined. 


about  twelve  miles  long  have  been  forced  to  move  up  hill,  and  to  empty  them- 
selves over  tlie  paaaes  at  the  heads  of  their  respective  vallevs ;  and  that  in  so  doing 
tberhave  abtaded  the  rocks  at  the  sideB  and  bottoms  of  tne  valleys,  showing  that 
the  ice  could  not  hAve  remained  statiouoiy  below  while  it  was  flowing  on  above. 
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in  the  '  PhOoflopliic^  Mag&ziiio.'  What  I  particDlarly  wish  to  call 
attentioa  to  is  the  &ct,  that  the  only  theory  put  forward  eren  by 
the  most  eminent  of  his  opponents  is,  that  the  depressions  in  which 
lakee  he  (when  they  are  bounded  by  rocky  straU  and  not  merely 
dammed  np  by  morainee^  have  been  formed  by  nneqnal  distnrbancee 
of  the  crust  of  the  earth  or  npheavals  of  valley  bottoms,  and  that 
the  ice  during  the  glacial  penod  may  have  filled  np  and  slightly 
modified  them  basins,  and  also  have  prevented  them  &om  being 
silted  ap,  bat  did  not  fonn  them.  In  no  one  case  that  I  am  aware 
of  has  it  been  shown  that  the  strata  ate  thus  tilted  in  opposite 
directions  so  as  to  produce  a  lake  basin,  nor  is  any  hint  given  why 
these  tiltings  and  depressions  should  have  occtured  in  the  proportion 
of  a  thousand  times  in  glaciated  districts  to  once  in  conntnes  that 
have  not  been  ice-ground. 

The  snggestion  that  lakee,  however  nnmeroiis,  formed  beyond 
the  limits  of  the  ancient  gladers,  may  have  been  all  silted  up  and 
converted  into  alluvial  plams  while  those  filled  by  ice  have  alone 
been  preserved,  seems  at  first  sight  to  meet  the  case,  but  a  little 
consideration  shows  that  it  ie  quite  inadequate  to  solve  thepFoblem. 
First,  we  have  no  right  to  start  with  any  other  assumption  than 
that  lakee  before  the  commencement  of  the  glacial  period  were 
distributed  with  some  average  regularity  over  the  different  regions 
of  the  globe,  if  causes  so  universal  as  tiltings  and  depressions  of 
strata  were  the  chief  causes  that  produced  t&m.  Secondly,  if  the 
present  disproportion  in  the  distribution  of  lakes  was  caused  by 
those  not  preserved  by  ice  being  silted  np,  it  would  show  that  the 
process  of  filling  np  lakes  is  almost  always  very  rapid,  and  therefore 
that  no  lakes  can  be  very  old.  The  ten  thousands  of  existing  lakes 
must  therefore  all  have  been  originally  formed  just  before  the  com- 
mencament  of  the  glacial  epoch,  and  in  a  time  not  so  long  as  has 
since  elapsed ;  and  yet,  during  the  whole  time  that  has  since  elapsed, 
the  process  of  lake  forming  must  have  entirely  ceased  over  mote 
than  one  half  of  the  globe !  Another,  though  a  minor  difBculty, 
is  that  it  is  necessary  on  this  hypothesis  to  suppose  that  the  time 
the  glacial  epoch  lasted  was  many  tdmes  longer  tnan  the  time  which 
has  elapsed  since  the  ice  left  the  lake  basins,  for  we  see  that  the 
existing  lakes  have  been  only  to  a  very  small  extent  silted  up, 
whereas  the  supposition  is  that  ninety-nine  hundredths  of  the  lakes 
of  all  the  rest  of  the  world  vrere  silted  np  daring  that  period.  I 
have  gone  a  little  into  this  general  argnment  of  distribution, 
because  it  is  one  that  a  man  who  knows  very  httle  either  of  geolo^ 
ot  gladers  may  put  fotwatd  without  pteeumption,  and  also  because  it 
seems  to  me  to  have  been  vety  mach  lost  mght  of  in  the  discussion 
of  this  question.  We  can  all  see  that  a  ttue  account  of  the  origin 
of  lakee  most  explain  their  present  most  r^narkaUe  distribution, 
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althoncli  very  few  of  ns  may  be  able  to  form  any  Bound  jndgiaait 
aa  to  what  angle  will  stop  a  glacier's  motioii  np  lull. 

It  would  appear,  then,  that  there  is  at  all  eveots  a  strong  case 
in  faronr  of  glaciers  having  had  something  to  do  with  tlie  formation 
of  lakes.  I  uierefoie  examined  with  much  interest  into  the  pecoliar 
arrangement  and  position  of  the  small  lakes  of  North  Wake,  to  see 
if  they  gave  any  support  to  Professor  Bamsay's  theory  or  seemed 
inconsiBtent  wit^  it.  We  may  conveniently  gronp  moat  of  these 
lakes  into: — Ist,  such  aa  lie  in  more  or  less  regular  bowl-shaped 
hollows  of  the  momitains ;  and  2nd,  those  situated  in  longitndmal 
valleys.  Immediately  beneath  the  ^eak  of  Snowdon  are  three  great 
chasms,  which  conbiin  small  lakes  at  an  average  elevation  of 
2,000  feet  above  the  sea.  On  the  east  ia  Glaa  llyn,  on  the  north 
are  the  two  small  lakes  of  Gwm  glas,  and  on  we  weet  are  &e 
three  little  lakes  of  Owm  Clogwyn.  All  these  lie  in  irregnlarlv 
bowl-shaped  vaUeys  with  a  comparatively  narrow  opening ;  ttey  aU 
spread  oat  and  are  larger  within  than  the  entrance  to  tnem  would 
lead  one  to  expect.  Another  feature  they  have  in  common  is  a 
oomparstiTe  flatnees  of  bottom.  From  bdow  yon  have  to  climb  a 
steep  ascent  or  even  a  precipice  to  reach  them,  bnt  when  yon  have 
snrmoonted  this  yon  find  a  rugged  undulating  snrtace  spreading 
ont  to  the  foot  of  the  precipices  which  every  where  surround  it. 
Gadei  Idris  has  two  somewhat  similar  chasms  containing  lakes,  and 
on  carefully  examining  the  Ordnanoe  maps  we  see  that  there  are 
numbers  of  such  lakea  aronnd  the  higher  mountains,  occupying 
lofty  bowl-shaped  chasms  with  a  more  or  lees  narrow  exit.  One  of 
the  largest  ca  this  class  of  lakes  is  Llyn  Llydaw,  which  is  more 
than  a  mile  long  and  lies  right  across  between  two  spurs  of  Snowdon, 
which  close  round  it  so  as  to  leave  a  very  narrow  entrance.  How 
these  valleys  were  originally  formed  it  is  not  very  easy  to  understand, 
nnlesa  they  can  be  connected  with  varying  testore  mi  resistance  of 
the  rocks.  The  symmetry  of  their  arrangement  aronnd  or  on  each 
side  of  lofty  mountains  is  against  this  supposition,  and  I  have  been 
often  inclined  to  think  _tlwt  they  must  owe  their  peculiar  form  to 
marine  action  during  the  variona  submergences  the  country  has 
undergone.  However  this  may  be,  it  is  evident  that  such  a  form 
of  ground  being  already  in  existence  when  the  glacial  period  came 
on,  the  ice  mnst  have  accmnnlated  in  these  crater-like  noUovrs  to  a 
great  height,  and  pressing  forcibly  on  a  nearly  flat  or  undulated 
bottom  while  in  slow  but  continaed  motion  outwards,  could  hardly 
fiul  to  deepen  ihe  baon  here  and  there  and  thna  form  the  httlo 
lakes  we  now  aae. 

The  second  class  of  lakes  or  those  in  longitodinal  valleys  are 
generally  situated  at  a  much  lower  level,  and  are  as  a  rule  larger 
than  the  mountain  tarns  just  described.  The  two  lakes  of  Llanberis, 
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together  more  than  three  miles  long,  are  good  examples  of  this 
class,  and  iUnetiate  ret;  dearly  their  characteristic  pecnliaritiee. 
There  is  a  drainage  into  these  l^es  of  about  twenty  aqnaxe  miles  of 
coimtry,  botmded  on  both  sides  by  mountain  ranges  over  3,000  feet 
high.  The  whole  of  the  glaciers  &om  these  had  bo  pass  ont  between 
the  ridge  of  the  Clegr  and  that  which  descends  from  Oeih  dn,  form- 
ing a  paaa  abont  half-a-mile  wide,  while  the  shores  of  the  lakes  are 
all  along  bounded  by  steep  and  lolly  slopes  which  would  throw  the 
whole  weight  of  the  accmnulated  ice  into  the  nearly  level  trough 
between  t&m.  That  the  grinding  power  here  was  very  great  is 
evidenced  by  the  fact  of  the  shores  of  these  lakes  presenting  finer 
cases  of  striation  and  grooving,  of  mamellation,  and  of  complete 
planing  off  of  the  softer  rocks,  than  are  perhaps  to  be  found  any 
where  else  in  Wales.  Xow  most  of  the  other  lakes  show  exactly 
the  same  arrangement, — wide  upland  valleys  with  many  tributaries 
above  them,  and  below  them  a  sadden  narrowing  of  tne  valley  by 
projecting  spurs.  This  can  in  most  cases  be  sufficiently  seen  on  the 
Ordnance  maps,  but  it  is  still  more  striking  to  look  down  at  the 
lakes  themselves  from  a  modeiato  elevation.  Look  at  the  two 
ridges  that  meet  together  at  an  angle  and  shut  in  the  valley  at  the 
lower  end  of  Llyn  Ogwen,  or  the  precipitous  slopes  that  confine 
Llyn  Cwellyn,  west  of  Snowdon,  and  Talyllyn,  south  of  Oader  Idris. 
In  these  and  most  other  cases  the  vall^  containing  lakes  ate  of 
very  moderato  inclination  or  nearly  fiat,  so  that  the  motion  of  the 
glacier  would  be  slow  and  would  chiefly  atise  &om  pressure.  When 
therefore  a  sudden  narrowing  of  the  cluumel  occurred,  the  ice  would 
neceesarily  accumulate  just  above  the  obstruction,  and  thus  give  that 
increased  weight  and  grinding  power  which  are  exactly  the  con- 
ditions said  to  have  produced  lake  basins.  Without  going  any 
further  into  particulars,  I  may  state  generally  that  tiie  situation  and 
surroundings  of  many  of  the  lakes  of  Korth  \<e^  are  just  such  as 
ought  to  exist  if  Professor  Bamsay's  theory  be  the  tme  one. 

As  a  glacier  can  only  be  now  grinding'  out  a  lake  basin  in  the 
very  thickest  part  of  its  course,  it  is  very  difficult  to  see  the  opera- 
tion going  on.  At  the  same  time  so  much  is'  known  about  glaciers, 
and  so  many  of  the  &cts  bearing  upon  this  question  are  admitted 
by  idl,  that  some  conclusions  seem  quite  cl^.  For  example,  all 
admit  that  glaciers  do  (or  once  did)  grind  down  the  rocka  over 
which  thejr  pass,  to  some  extent.  The  grinding  is  csosed  chiefly 
by  the  weight  of  the  glacier,  and  therefore  where  the  glacier  ia 
thickest  the  grinding  will  be  the  great«it.  Glaciera  behave  like  a 
very  thick  semi-fluid  mass,  flowing  and  tilling  up  channels  of  varying 
widths,  and  therefore  accumulating  where  ttiere  are  obetructionB  to 
their  free  paseage.  Now  where  such  an  accumulation  takee  ^lace 
in  a  valley  of  tolerably  nniform  slop^  there  will  be  more  weight 
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and  more  grinding  power  than  elsewhere,  and  thns  hoUowe  mnst  be 
formed.  And  a  hollow  once  formed  the  ice  is  there  so  much  thicker 
and  the  preeaore  bo  much  gre&tfir,  and  thus  the  hollow  may  incrcaae 
more  rapidly  the  deeper  it  goes.  Then  there  comea  the  objection, 
that  when  uie  hollow  is  deep  the  ice  at  its  bottom  will  be  motionless, 
the  upper  layere  sliding  over  the  lower  ones. 

Bat  who  really  knows  this  ?  It  is  a  pure  supposition ;  and 
there  seem  to  be  as  good  orgnmente  on  one  side  as  on  the  other. 
And  who,  of  oil  our  philosophers  previons  to  direct  observation, 
would  have  supposed  that  glaiciers  could  flow  at  all,  and  retain  their 
form  and  continuity?  The  fact  seems  to  be,  that  these  hnge 
ancient  glaciers,  spr&ding  over  hundreds  of  miles  of  flat  country 
half-a-Dule  diick,  are  too  vaat  for  us  to  say  what  they  could  have 
or  could  not  have  done. 

It  is  proverbially  hard  to  prove  a  negative,  and  at  present  there 
is  really  no  positive  theory  before  the  world,  except  Professor 
Bamsay's,  that  in  any  waj^"  explains  either  the  overwhelming  pro- 
portion of  lakes  situated  in  glaciated  regions — or  the  fact  tnat  so 
many  of  the  great  lakes  of  Switzerland  and  Italy  are  situated 
exactly  where  t£ey  should  be  if  they  were  ground  out  by  glaciers, — 
or  that  the  size  and  depth  of  the  kkes  correspond  to  the  admitted 
size  and  thickness  of  tae  ancient  glaciers.  Many  who  oppose  this 
theory  will  perhaps  say  that  ther  admit  it  to  be  good  as  regards  the 
smaller  lakes  and  tarns,  but  upnold  the  elevation  and  subeidenco 
theory  for  the  larger  ones.  But  this  will  in  no  way  avoid  the 
difficulties  of  distribution  I  have  already  pointed  out,  since  the  large 
lakes  are  very  numerous  and,  as  well  as  the  small  ones,  abmpur 
cease  before  reaching  the  limits  of  the  ancient  glaciers, — hmits,  it 
must  be  remembered,  traced  before  this  theory  was  enunciated,  and 
by  men  who  even  now  do  not  all  adopt  it.  Again  the  lakes  form 
such  a  continuous  series  in  position,  form,  and  magnitude,  that  the 
presnmption  is  against  their  having  been  formed  by  two  quite  dis- 
tinct processes.  Lakes  have,  no  doubt,  been  sometimes  formed  by 
disturbance,  tilting,  or  subsidence ;  but  these  are  evidently  excep- 
tional causes,  and  are  not  to  be  assumed  in  any  particular  case  nnl^ 
they  can  be  proved. 

In  connection  with  this  subject,  I  may  allude  to  one  main  point 
of  difference  which  has  existed  among  geologists  almost  since  the 
subject  first  attracted  attention,  and  which  still  exists.     It  is  the 

aoestion  whether  tlie  glacial  phenomena,  so  abundant  over 
le  whole  of  the  north^Ti  half  oi  North  America,  have  been  pro- 
duced by  enormous  aerial  glacial  mossee,  covering  at  once  or  at 
different  times  the  whole  country, — or  by  icebergs  floating  down 
over  it  and  grating  along  a  shallow  sea-bottom.  Ags^z  first  pro- 
pounded the  "  glacier  "  theory,  and  still  upholds  it.  Sir  W.  IxMian 
supports  the  same  theory,  and  Professor  fuimsay  of  course  consii^rs 
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that  the  raet  American  lakes  are  to  Bcme  extent  a  proof  of  it.  On 
the  other  hand  Sir  Boderick  Mnichison,  Sir  Charles  I^ell,  and 
Mr.  Dawson,  all  geologists  of  the  great«st  eminence,  maintain  the 
"  iceherg  "  theory.  Exactly  the  same  difference  of  oraiion  occurs 
as  to  many  other  conntries,  snch  as  North  Bnssia,  Finland,  and 
even  Scotluid,  but  we  will  now  consider  America  only,  becattse  I 
wish  to  state  one  difBculty  which  I  cannot  find  alluded  to  in  all 
that  has  been  written  on  the  subject  in  this  oountry.  The  iceberg 
theory  sopposes  that  all  the  lake  regions  of  Norm  America  wer» 
about  a  thousand  feet  under  the  sea  at  a  very  recent  period,  that 
the  country  was  then  ground  and  striated  by  i<%berge,  and  has  since 
risen  to  its  preeent*  lerel.  Now  the  great  lakes,  Michigan  and 
Huron,  are  a  thousand  feet  deep,  their  bottoms  being  about  four 
hundred  feet  below  tiie  sea-leveL  When  the  land  rose  up  these 
Tset  basins  must  have  been  full  of  salt  water.  What  hae  become  of 
it  ?  No  doubt  it  would  soon  run  off  at  the  sor&ce,  and  he  replaced 
by  freeh,  but  as  a  mere  physical  problem,  would  ail  the  salt  water 
from  a  tiionsand  feet  deep  be  earned  off  by  the  influx  and  efflux  of 
fresh  watar  P  Has  water  ever  been  brought  up  from  the  bottom 
of  these  lakee,  and  is  it  as  fresh  as  that  of  the  sn^ice?  * 

But  even  if  no  trace  is  or  ought  to  be  found  of  the  salt-water 
lakes  that  must  so  recently  have  existed,  a  difficulty  of  a  totally 
different  nature  arises.  These  lakes  and  all  the  lakes  and  rivers 
north  of  them  to  the  Arctic  ocean  now  contain  great  abundance 
and  variety  of  fresh-water  fishes,  and  among  them  are  many  found 
in  the  lakes  only  and  some  entirely  confined  to  single  lakes.  There 
are  about  twenty-two  of  these  American  lake-fishes  described  by 
ichthyologkts,  most  of  them  quite  distinct  and  well-marked  species, 
found  nowhere  else  in  the  world.  About  twelve  are  confined  to 
the  group  of  the  Great  lakes,  and  there  is  one  distinct  genus  of 
the  perch  fiimily  (established  by  Cuvier)  which  has  never  be^i 
found  except  in  Lake  Huron.  Now  the  glacial  epoch  is  post- 
pliocene  ;  that  is,  it  is  within  the  period  of  existing  speciee.  The 
moUusca  were  all  identical  with  those  now  living ;  the  vertebrates 
have  been  changed  a  httle,  but  chiefly  by  the  extinction  of  some 
species.  How  then  are  we  to  explain  the  occurrence  of  so  many 
peculiar  species  and  one  petmliar  genus  in  fresh-water,  lakes  the 
whole  dis&ict  around  which  was  so  recently  under  the  sea  P  It 
mav  be  said  that  the  same  difficulty  affects  the  glacier  theory,  for 
if  tliat  be  true,  the  lakes  were  only  made  by  the  ice  and  were  not  in 
existence  till  it  left  them.  To  tms  it  may  be  answered  that  the 
country  round  the  lakes  in  every  direction  vras  in  existence  though 
the  lakes  were  not,  and  we  need  not  suppose  the  whole  land  to  have 
been  covered  with  ice  at  once.     It  probably  took  different  directions 


*  I  am  infimied  b7  an  sndiient  Dhjuoiet,  that  1^  the  ptooees  of  d 
whole  of  the  nit  walor  woatd  do  doout  in  time  be  ouried  off. 
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at  di^rent  tunes,  according  to  slight  changes  of  climate  and  elow 
moTemanta  of  the  sutiace,  sad  it  is  in  accordance  with  all  we  know 
of  the  laws  that  have  determined  the  distribation  of  animals,  that  so 
striking  a  modification  of  the  physical  geography  of  a  comitry  aa  the 
formation  of  thonaanda  of  la^ee  should  lead  to  many  changes  and 
leetrictioas  of  the  langee  of  all  animals,  and  especially  of  the  fishes. 
The  lakes  may  hare  proved  more  congenial  to  some  which  had 
hitherto  been  confined  to  one  or  two  streams  only,  and  may  have 
preserved  others  from  extmctioa  which  were  just  dying  oat.  Bat 
on  the  iceberg  theory  the  difficulty  is  immensely  greater ;  for  all 
the  country  north  of  the  lakes  (and  mach  also  south  of  Uiem)  as 
well  aa  westward,  almost  to  the  bases  of  the  rocky  mountains,  is  bo 
level  that  it  moBt  have  been  all  ander  the  ocean  together ;  and  it 
becomes  difficult  to  understand  where  the  great  variety  of  fishes 
now-  inhabiting  the  streams  and  lakes  of  these  regicois  can  have 
oome  from,  or  how  in  so  comparatively  short  a  time  they  can 
have  become  modified  into  distinct  local  species.  I  leave  this  inter- 
esting ice-problem  to  those  among  my  readers  who  take  an  interest 
in  the  great  case  of  "  Glacier  v.  loeberg,"  now  being  argued  in  t^o 
High  Court  of  Physical  Science. 


V.  THE  FUTURE  WATER-SUPPLY  OP  LONDON. 

"By  Edwabd  Hdll,  B.A.,  F.O.S.,  of  the  Geological  Surrey  of 
Great  Britain. 

The  next  Session  of  Parliament  will  probably  be  occupied  with  the 
consideration  of  two  rival  schemes  for  the  supply  of  uie  Metropolis 
with  water  from  distant  sources,  planned  by  engineers  of  enunenco 
on  gigantic  proportions.  That  some  distant  source  of  supply  is 
needed  to  replace  the  present  arrangement,  has  been  for  some 
years  foreseen  by  those  who  have  taken  an  interest  in  the  matter. 
Not  only  is  the  water  from  the  Thames,  the  Lea,  and  other  sources 
from  which  the  Water  Companies  draw  their  supplies,  destined 
shortly  to  become  insufficient  for  the  requirements  of  the  inhabit- 
ants, hut  it  is  &r  from  pure,  containing  in  sensible  qnantities  not 
only  the  salts  of  Hme  and  magnesia  which  render  it  "  hard,"  but 
organic  matter  derived  from  the  villages  and  towns  situated  along  the 
banks  of  these  streams.  Now  of  all  the  disadvantages  which  can 
effect  a  large  city  none  ia  more  intolerable  than  the  want  of  pure 
water.  It  is  a  prime  necessity  of  health  and  comfort,  which  every 
day's  experience  renders  more  obrioua ;  nor  can  we  doubt  that  the 
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deadly  effocts  of  cholera  in  the  East  of  London  reoeived  an  ini|>alse, 
aiQon<^t  other  cauaee,  ^m  the  impurity  of  the  water  supplied  to 
the  inhahitants  of  those  districts. 

Of  all  cities  in  the  world  the  Metropolis  of  the  British  Empire 
ought  to  be  the  firat  in  procuring  for  itself  all  the  elemeats  of 
healthfal  existence.  It  has  a  popiSation  of  3,OOU,000  souls,  erer 
increasing.  It  is  the  residence  during  some  pui;  of  the  year  of  the 
Gonrt,  the  Parliament,  and  the  aristocracy  of  rank  and  intellect :  it 
is  the  common  property,  not  of  a  connty  or  a  district,  but  of  the 
nation,  and  hence  whateTer  affects  its  social  condition  interests  the 
nation  at  large. 

We  ahonH  like  to  know  from  those  enthusiastic  philanthropists, 
the  total  abstainers,  for  whose  opinions  we  entert^n  respect,  whether 
such  of  them  as  may  be  residents  in  Q-lasgow,  Mancheater,  LiTerpocJ, 
at  Birmingham,  ever  make  the  hazardous  experiment  of  quaffing  a 

Gss  of  cold  water  fresh  from  the  cistern  or  pipe  in  the  city  of 
ndon.  If  so,  we  venture  to  think  their  principles  most  sustain 
a  severe  test  on  such  an  occasion.  For  onrBelves  we  are  perfectly 
sincere  in  saying,  that  unless  the  water  were  previously  boiled,  it 
would  require  a  Urge  sum  to  induce  us  to  perform  a  feat  to  which 
we  are  by  no  mears  unaccustomed  in  many  of  the  large  towns  of 
the  North.  Boiling  aud  filtmtion  will  no  doubt  render  London 
wat^  to  a  great  degree  innocuous,  bnt  it  certainly  does  not  rend^ 
it  palatable;  and  it  can  scarcely  be  denied  that  a  supply  which 
requires  in  its  use  such  precautions  is  not  adapted  tor  general 
consumption, 

No  bhiae  can  be  attached  to  the  Water  Companies  for  this  state 
of  things.  They  have  endeavoured  to  torn  to  account  the  sources 
which  were  conveniently  at  hand,  and  the  water  drawn  from  them 
undergoes  a  process  of  filtration  through  sand  and  gravel.  But  it 
ought  to  be  thoroughly  understood,  that  no  such  process  can  elimi- 
nate the  soluble  or  microscopic  ingredients  which  render  water 
derived  from  an  inhabited  district  unfit  for  human  usee.  That  too- 
celebrated  London  pump,  which  was  the  cause  of  death  to  600 
persons,'  is  said  to  nave  yielded  water  which  was  apparently  clear 
and  good. 

d!lie  water-supply  of  a  large  town  ought  to  be  derived  either  by 
pumping  from  conuderable  depths  in  the  solid  strata  in  a  thin^ 
inhabited  district,  or  by  utilizing  the  streams  which  descend  from 
mountainous  tracts  where  the  population  is  scant  and  the  rain&U 
abundant.  The  position  of  London  renders  it  admirably  adapted 
for  receiving  its  water-supply  frmn  weDs.  The  London  basin  is 
indeed  a  great  natural  reservoir,  from  which  large  quantities  of 
water  are  already  obtained  by  wells  sunken  through  the  Tertiary 
Clay  into  tie  Chalk  formation,  and  is  capable  of  yielding  much 
more.    Even  were  the  supply  frt>m  the  Chalk  and  Qreeo  Sand 


1867.]  On  the  future  Waier-ti^y  of  Londm.  53 

ezliansted,  the  Oolitic  formation—inGliiding  the  Goralline  Oolite,  and 
the  Lower  Oolite  of  Gloncesterahire,  Someisetehire,  and  Oxfoid- 
aliire^fomiB  a  very  large  tract  of  water-beting  strata,  from  which 
Tast  quantities  of  water  might  be  obteined  by  pumping,  at  eloTtt^ 
tions  vary ing  from  400  up  to  900  feet.  If  we  project  on  the  map 
a  right-angled  triangle,  having  ite  base  formed  by  a  line  stretching 
from  Saliabnry  Plain  to  the  Cambridge  Hilla,  aod  its  apex  in  Kent, 
we  shall  have  an  area  of  not  leed  than  1,500  Bqnare  miles  of  water- 
bearing Cretaceoos  rocks,  from  which,  if  the  whole  of  the  water 
which  peroolatee  were  utilized  (after  making  deductione  for  local 
supply  and  the  area  covered  by  London  clay,  and  low),  ought  to 
yield  150,000,000  gallons  per  day,  giving  50  gallons  per  day  to 
each  inhabitant  of  London/ 

If  to  the  above  be  added  the  urea  of  the  Lower  Oolite  &om  its 
outcrop  to  the  margin  of  the  Oiford  Clay,  we  have  a  tract  composed 
of  water-bearing  strata  of  even  larger  extent ;  but  owing  te  irregn- 
laritiee,  and  iatenrnpttODB  in  its  horizontal  range,  scarcely  eo  well 
adapted  as  the  Chalk  for  the  supply  of  large  quantities  of  water 
from  wells.  Neverthelees  the  yield  ftxaa  this  tract  might  probably 
be  set  down  at  100,000,000  gallons  per  day,  while  very  large 
quantities  could  be  tapped  from  the  springs  which  now  form  the 
eontces  of  Qm  Thames,  Isis,  and  oth^  streams.  An  idea  of  the 
quantity  of  water  which  might  be  derived  by  ptimping  from  the 
soathem  slopes  of  the  Cotteewold  Hills  may  be  gathered  from  the 
fact,  that  many  of  the  streams,  owing  to  the  porosis  of  the  Oolite 
rock,  lessen  in  volume  while  flowing  over  it,  Thns,  it  is  stated  that  ' 
the  Ghnm  loses  aa  much  as  3,000,000  gallons  per  day  before  it  joins 
the  Thames  at  Gricklade ;  \  and  this  is  only  one  of  several  others 
similarly  constituted.  This  water  percolates  into  the  rock,  and 
escapes  in  springs  somewhere  probably  along  the  weetem  Blopey  of 
the  hills,  bat  certainly  not  into  the  watershed  of  the  Thames,  There 
are  also  springs  of  extreme  purity  and  persistence  bursting  forth 
from  the  case  of  the  Chalk  and  Upper  Greensand  in  BerKS  and 
Wiltohire,  besides  those  which  feed  the  Yeddin^Brent,  Lee,  Boding, 
and  oUier  small  streams  which  join  the  Thames  eastward  of 
Teddington. }  To  tap  these  springB  at  their  sources,  and  conduct 
them  by  pipes  and  open  channels  to  the  reservoirs,  as  also  to  utilize 
to  some  extent  1^  pnmping  the  internal  resources  of  the  strata, 
which  we  have  shown  to  be  ample,  is  not  we  conceive  beyond  the 
power  of  raigineering  enterprise,  aud  may  perhaps  be  worth  dis- 
CQBsioD  before  more  daborato  schemes  are  undertaken. 

The  objections    to   a  proposal  which  would    neeessitate  the 
employment  of  machinery  on  so  large  a  scale  are  obvious.     A  huge 

■  Allowing  Olio  million  gftUonB  to  every  five  equate  miloB  of  orca ;  di^iicting 
ODi>thiT(l  r<ir  triD  latter  and  one-fonrth  fiir  the  Gutdot  Koom, 

t  Hr,  J.  Bailey  Denton :  Letter  to '  The  Tinea,'  October  15, 18tl«,      X  !!"(>• 


by  Google 


54  On  (he  future  Water-eup^if  of  London.  [Jan., 

nnmber  of  reeeiroirs  to  be  oDnstmcted  in  districte  latere  ibe  land  is 
valnable  wonld  be  neceeettir  in  additdob  to  those  now  in  ezistenoe 
in,  and  around,  London.  The  expense  of  superintendeace  at  each 
pamping  station  would  be  both  large  and  pennanent ;  but  another 
objection,  and  one  which  is  urged  against  t&  present  supply,  would 
apply  even  witJi  greater  force  to  the  one  here  referred  to, — the  water 
would  certainly  be  "hard,"  as  it  would  be  derived  entirely  from 
cslcareons  depositB.  An  idea  of  the  quality  of  snch  water  may  be 
gathered  &om  that  of  the  well  at  Thames  head,  pumped  for  the 
snpply  of  Uie  Gh)uce8ter  Canal,  which  on  analysie  was  found  to 
oontam  18  grains  per  gallon  of  solid  matter,  of  which  4  grains  were 
organic.* 

Having  thus  sketched  out  the  general  features  and  pointed  out 
the  advantages  and  some  of  the  diaadvant^es  of  one  plan  for  the 
future  supply  of  the  Metropohs — of  the  possibility  of  which  there 
can  be  no  question — and  which  amongst  other  advantages  has  that 
d  being  in  proximity  to  the  centre  of  demand,  we  propose  now  to 
consider  the  two  great  Bchemes  which  have  been  elatioTated  by  Mr. 
Bateman  on  the  one  hand,  and  Messrs.  Hemans  and  Hassard  on  the 
other. 

Mr.  Bateman  has  the  advantage  of  having  been  first  in  the  field, 
for  his  propoeal  was  published  in  November  of  last  year,  while  that 
of  his  rivals  is  dated  1866 ;  we  may  also  add  that  ine  formec  bears 
marks  of  more  careful  elaboration  than  the  latter,  and  is  accompanied 
by  more  detailed  information. 

The  authors  of  both  schemes  naturally  commence  by  stating  the 
growing  objections  to  a  continuance  of  the  present  sources  of 
supply  ;  Mr.  Bateman,  however,  Uying  more  strem  on  the  subject 
of  nardnees,  on  the  ground,  first,  that  soft  water  is  economical,  and 
secondly,  that  the  use  of  hard  water  is  productive  of  many  diseases 
of  a  pEunful  character,  which  are  entirely  absent  in  commnnitiefl 
where  the  soft  waters  of  the  Millstone  Qrit  and  the  primitive  for- 
mations are  used;  and  he  assnres  us,  od  estimates  which  were 
calculated  in  the  introduction  of  the  Loch  Katrine  water  into  Glasgow, 
that  the  saving  to  the  inhabitants  of  London  by  the  substitution  of 
water  as  pure  as  that  now  suppUed  to  Glasgow  would  not  be  leee 
than  400,000^.  per  annum  in  me  ose  c^  soap,  soda,  tea,  coffee,  and 
diemical  substances. 

As  the  engineer  of  the  Glasgow  and  A^chester  Waterworks, 
Mr.  Bateman,  with  reasonable  partiality,  compares  the  cases  of 
these  towns  with  that  of  London,  in  which  the  proportions  in  the 
matt^  of  hardness  alone  u«  as  1"  to  12^  or  IQP  in  the  former 
instance,  and  1°  to  5°  or  8°  in  the  hitter,  according  to  Dr.  Clarke's 

■  Analjsu  by  B£r.  Horgky,  Oonnt;  of  Oloncettor  aualTBt.  eiven  id  Appendix 
B  to  Dr  WriglitB  'Report  on  the  Water'sapplj  of  CliclteiiEam,'  1863.  Tho 
water  u  pninped  ftom  tbe  Oimt  Oolite  Gxmation. 
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Bcale ;  and  in  this  respect  the  foUowing  taUe  vill  enable  the  reader 
to  judge  for  himself : — 

Cvntparalive  StalemeiU  ofQuaUly  of  the  Wafers  tapplled  to  Glasgow, 
■    MancheiUr,  and  the  JSetropdit  from  1856  tc  1865. 
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In  reference  to  tlie  above  table,  it  ia  light  to  state  that  there 
are  considerable  vamtions  in  the  ingredientB,  depending  on  the 
season  of  the  year  and  the  amonnt  of  rain.  Most  of  the  mtiiiimiTn 
quantities  were  obtained  in  September,  1865,  after  a  dry  eeason. 
The  analysis  of  the  Loch  Eatrine  and  Manchester  Waters  have 
been  supplied  to  ob  tix>m  a  private  source. 

It  may  be  aesomed  that  there  are  only  two  districts  in  Britcun 
available  for  the  supply  of  London  by  gravitation,  namely,  North 
Wales  and  the  I«ke  Conntry.  Mr.  Bateman's  scheme  applies  to 
the  former ;  Meesis.  Hemans  and  Hoesard  to  the  latter.  In  both 
of  these  districts  the  nun&ll  is  abundant,  and  the  elevation  at  which 
it  is  discharged  admits  of  conveyance  &om  the  sources  to  the  points 
of  delivery  without  the  aid  of  machinery ;  an  esaential  element  in 
a  project  of  such  magnitude. 

Mr.  Bateman  stt^  with  the  principle  that  no  scheme  is  worthy 
of  attention  which  would  bring  lees  than  200,000,000  gallons  of 
water  per  day-.  He  proposes,  therefore,  to  take  the  head  waters 
of  the  river  Severn,  consisting  principally  of  the  streams  called  the 
Wymwy,  the  Banw,  the  Tarannon,  and  the  Ceryst,  which  rise  on 
the  eesb^  flanks  of  Aran  Mowddy,  Dinas  Afowddv,  and  Plin- 
limmon,  draining  an  area  of  130,572  acres,  over  which  he  assumes 
a  minimum  raijilall  of  36  inches  per  annnm.  ThiB  estimate  is 
obtained  rather  by  the  analogy  of  the  physical  features  and  geo- 
graphical position  of  this  district  with  that  of  the  Cumberland 
lakes,  wheare  the  nuniall  has  been  determined  by  Dr.  Miller,  from 
u,a,i,z6:jbyG00^lc 
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olservationB  extendicg  oyer  ten  years  to  reach  89 '93  inches  per 
annam.  The  physical  conditaons  of  the  two  districts  are  not  very 
dissimilar,  and  we  may  allow  that  the  estimate  of  Mr.  Bateman  aa 
regards  the  quantity  of  snpd.y  is  within  the  mart. 

The  wat«r  of  these  brooks  Mr.  Bateman  proposes  to  impoimd 
in  six  artificial  reeerroira,  four  of  which  are  of  very  large  dimensionB ; 
from  these  it  will  be  conducted  by  two  aqueducts,  each  of  about 
20  miles  in  length,  to  Marten  Mere,  where  a  junction  is  to  be 
effected.  From  this  point  the  joint  Tolume  will  be  gnided  by  a 
single  aqueduct,  crossing  the  river  Severn  at  Brideenorth,  by 
means  of  inverted  syphon  ^mpes,  and  passing  near  to  the  towns  of 
Stourbridge,  Bromsgrove,  vParwict,  Banbory,  and  Watford,  to  the 
high  land  near  Stanmore,  where  extensive  service  reeerroirB  mogt 
he  constructed  at  an  elevation  of  at  least  250  feet  above  Trinity 
high-water  mark.  From  these  reservoirs  the  water  will  be  dehvered 
to  the  City  at  "high  pressure,"  and  under  the  "constant  supply" 
system.  The  length  of  the  aqueducts  will  he  171  miles,  to  which 
mtist  be  added  piping  firam  the  service-reservoirs  to  London,  about 
10  miles,  making  a  total  distance  of  183  miles.  The  cost  of  the 
whole  of  these  works  is  estimated  at  8,600,000/.,  supposing  the  whole 
of  the  proposed  supply  to  be  actually  obtained,  but  aa  120,000,000 
gallons  wonld  be  si^cient  for  the  present  supply,  the  sum  of 
7,500,0002.  may  be  considered  as  the  actual  amount  to  be  raised. 

Mr.  Bateman  proposes  to  purchase  the  works,'  reservoirs,  and 
m^iim  of  the  existing  compames  (exclusive  of  any  of  the  New 
River  snppUes,  which  may  still  be  retained  for  trado  purposes)  by 
capitalizing  the  present  dividends  and  interests  at  twenfy-five  years' 
purchase,  and  to  invest  the  whole  property  in  some  pubhc  body, 
similar  to  that  of  the  Metropohtan  Board  of  Works,  with  power  to 
levy  the  ratee  necesBary  for  the  payment  of  interest  on  outlay  and 
for  the  working  en)ense8.  It  is  natural  to  suppose  that  the  existing 
companies  would  be  willing  to  dispose  of  their  works  to  snch  a 
body  on  condition  of  receiving  the  nsual  dividends  secured  on  rates 
levied  upon  the  whole  proper^  of  the  Metropolis. 

The  scheme  of  Messrs.  Hemans  and  Hassard  appears  at  first 
sight  even  more  stupendous  than  that  we  have  just  been  considering, 
as  the  distance  of  the  source  of  supply  is  240  miles  as  against  183, 
bnt  it  possesses  advantages  which  appear  fally  to  oounterbalance 
the  drawback  consequent  on  the  additional  length  of  conveyance. 
The  authors  propose  to  make  use  of  the  waters  which  M  on  part 
of  the  northern  flanks  of  the  Oumherland  mountains,  and  which 
feed  the  lakes  of  Thirlmere,  TJllswater,  and  Hawesvrater,  together 
with  some  adjoining  brooks.  The  plan  consists  of  conducting  by 
means  of  aqueducts  the  waters  of  both  Thirlmere  and  Uaweswator 
into  the  lower  end  of  the  central  Lake  of  Uilswater,  and  firom  the 
head  of  the  lake  to  constmct  an  aqneduct,  passing  nnd^  JUrkstone 
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Pass  by  tunnelling,  and  from  thence  throngh  the  digtricts  of  North 
and  East  Lancashire,  North  Staffordshire,  and  Warwickehire  (avoiding 
all  coal-fields),  to  a  la^e  eervice  reservoir  to  be  constrnctod  to  the 
north  of  Harrow,  from  -which  the  wafer  is  to  be  supplied  at  an 
elevation  of  220  feet  above  high-water  mark  to  the  honeea  of  the 
Metropolis,  utilizing,  as  Mr.  Bateman  proposes,  the  present  com- 
paniee  means  of  distribution.  The  entire  area  of  drainage  is  over 
177  sqntUB  miles,  at  altitudes  varying  from  500  to  9,200  leet  above 
the  aea,  the  mean  being  1,400  feet;  with  an  additional  area 
remaining  for  increased  snpply  when  it  becomes  neceseary. 

The  disadvantage  of  this  scheme  as  compared  with  that  of 
Hr.  Bateman  is  the  greater  distance  of  conveyuioe,  besides  the 
driving  of  a  tnnnel  of  seven  miles  in  the  very  hijrd  rocks  of  which 
the  monntains  between  Windermere  and  XJIlswater  are  composed, 
which  of  itself  is  estimated  to  cost  350,000/.  The  total  expenses 
is  placed  at  9,650,000/.  as  against  7,500,00fr  of  the  competing 
scheme ;  bnt  the  former  is  subject  to  a  deduction  on  acconnt  of  a , 
proposed  distribution  of  50,000,000  gallons  per  day  to  the  populoos 
towns  of  Lancashire  lying  along  the  line  of  the  aqueduct.  This 
we  consider  a  valuable  feature  in  the  scheme. 

It  is  well  known  to  those  resident  in  Lancashire,  that  many  of 
the  large  populous  towns  are  ill-supplied  with  water  for  household 
and  -manufacturing  purposes.  Some  of  these  towns,  such  as 
Liverpool,  Blackburn,  Bolton,  and  Wigan,  owing  to  the  rapid  increase 
of  population,  are  likely  in  a  few  years  to  be  reduced  to  great 
straits;  and  even  now  during  very  dry  seasons,  such  as  the  early 
part  of  last  summer,  scone  of  these  towns  are  put  on  short  supply. 
The  introduction  therefore  of  50  millions  of  the  pure  and  aott 
waters  of  the  Gnmberland  lakes  to  supplement  the  present  sources 
would  be  a  very  great  boon  to  these  districts,  and  the  rental  to  be 
derived  therefrom  would,  we  have  little  doubt,  more  than  com- 
pensate for  the  additional  outlay  which  the  plan  of  Messrs.  Hemans 
and  Hassard  would  involve.  On  this  ground,  therefore,  we  prefer 
the  larger  scheme. 

But  there  is  another  advantage.  There  is  no  doubt  that  the 
great  drawback  to  Mr.  Bateman's  plan  is  the  coDBtruction  of  a 
number  of  large  artificial  reservoirs,  Bubject  to  the  accidents  of  all 
such  constructionB,  however  skilfully  plmmed  and  executed.  On 
the  other  hand,  in  the  Lake  district,  nature  herself  has  constructed 
rock-basina  and  reservoirs,  altogether  free  from  any  such  objections. 
It  is  true  that  in  the  proposed  plan  of  Messrs.  Hemans  and 
Hassard  the  Thirhnere  and  Haweswater  are  to  be  raised  by  arti- 
ficial embankments  64  and  42  feet  above  the  present  levels  respeo- 
tively ;  but  these  will  be  of  leas  elevation  than  the  embankments 
proposed  by  Mr,  Bateman,  which  are  not  to  exceed  80  feet,  and 
are  not  of  equal  moment  in  reference  to  the  general  scheme,  as  it 
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is  not  propoeed  to  embank  UIlHwater— 4he  laigaf;  bjr  fax  of  the 
three  la^. 

As  regards  the  oomparative  qaality  <£  the  vatere  to  be  supplied 
from  the  two  sonrc«e,  the  advantage  would  probably  be  found  to 
lie  with  that  diawn  horn,  the  Iak€« :  both,  however,  are  sofficientlr 
good  for  all  necessary  purposea.  Of  the  vatera  from  the  Welsh 
rirers  in  Mr.  Batemau's  scneme,  the  analyses  show  the  total  im- 
purity to  vary  firom  2' 6  erains  pei  ^dlon  to  7*24,  and  the 
hardness  from  1 '  8  to  2 '  2.  In  the  case  of  the  It^es,  the  amount 
is  3 '61  to  7 '00,  this  latter  being  the  amount  of  matter  in  the 
water  of  the  river  Lowther,  whi^  is  to  be  utilized,  and  the 
degrees  of  hardness  vary  &om  15°  to  5 '  2^  There  is,  theref^r^ 
not  much  to  choose  between  them,  and  both  are  raatly  superior  to 
the  waters  now  supplied  to  London. 

Taking  a  gen^nl  view  of  the  two  plans,  we  may  say  that  Ur. 
Bateman's  has  the  advantage  of  shorter  distance  and  smaller  cost. 
On  the  other  hand,  the  rival  one  has  the  advantage  of  natural 
Btorage-reeervoirs,  and  of  omfernng  a  benefit  on  the  inhabitants  of 
South  Lancadiire ;  and  we  shall  be  well  pleased  if  one  or  other  of 
the  schemes  be  carried  out  with  as  little  loss  of  time  as  possible. 

As  regards  the  cost  of  canving  out  either  of  these  schemes,  the 
authors  endeavour  to  show  tmt  the  taxation,  as  applied  to  the 
Metropolis,  would  not  be  greater  in  proportion  to  the  rateable 
value  of  the  property  than  that  of  several  larger  towns  in  the 
north,  and  would  be  even  less  than  in  the  case  of  others;  and, 
consideriiig  the  interests  at  stake,  Mr.  Bateman  ventures  to  hint 
at  the  propriety  of  Imperial  assistance,  should  any  difficulty  be 
found  in  raising  the  required  capital. 


VI.  EICHABDSON'S  ETHEBrSPBAT  AND  PAINLESS 
OPEBATIONS. 

LrtTLi:  do  men  of  science  think  by  what  apparent  accident  it  may 

S lease  Providence  to  crown  their  long,  unwearying,  and  often 
erided  efforts  to  gain  some  great  end,  be  it  the  alleviation  of  human 
suffering  or  the  elevation  of  human  intelhgence.  Little  did  Dr. 
Bichardaou  dream,  as  he  once  entered  a  London  ball-room,  that  the 
practical  joke  of  an  acquaintaace  would  suggest  to  him  the  readiest 
means  of  rendering  the  human  body  insenmble  to  pain,  without  at 
the  same  time  endangering  life  or  robbing  the  patient  of  con- 
sciousness. 

Every  one  who  is  conversant  with  what  is  going  on  in  the 
scientific  world  knows  that  the  gentleman  referred  to  nas  been  tor 
many  years  engaged  in  endeavouring  to  produce  local  ancesUusia, 
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and  about  a  jeta  amce  it  he^n  to  be  mmouied  in  medical  circ^  in 
London  that  be  had  Bocceeded  in  rendering  diBeeaed  paxta  so  com- 
pletely insensible  to  pain  by  external  appliances  as  to  adioit  of 
surgical  operatione  bemg  perGsnned  in  wMch  the  uae  of  dhloroform 
had  preTionsl}  been  indispeoBable,  and  where  it  had  often  been 
followed  by  &tal  reenlts.  He  bad  for  many  years  been  applying 
substances  to  the  soriace  of  l^e  body  irith  a  view  to  freeze  the 
affected  part,  for  he  had  arriTed  at  the  conclusion  that  the  sense 
cnrrent  in  the  nervous  system  is  thermal  and  not  electrical,  and 
that  therefore  the  proper  means  of  producing  insensibility  in  any 
,part  would  be  to  rapiolT  abstract  the  beat  irom  Uiat  part,  but  bis 
success  had  been  partial  only,  and  the  length  of  time  occupied  is 

aaring  for  the  operation  was  such  as  to  render  the  genial  in- 
iction  of  his  method  impracticable.  We  purposely  pass  over 
his  unsucceasfol  ^work  (whicn  was  not,  therefore,  the  kes  meri- 
torious), in  order  that  our  limited  space  may  be  devoted  to  the 
account  of  what  be  has  accomplished  for  the  benefit  of  manMndj 
and,  as  already  hint«d,  an  apparent  accident  it  was  that  crowned 
his  efforts  with  success. 

Whilst  he  was  at  a  ball  in  London,  in  the  year  1862,  a  lady 
approached  him  with  one  of  Rinunel's  vaporisers,  and  drawing  bis 
attention  to  the  new  discovery  for  ministeriug  to  man's — or  we 
should,  perhaps,  rather  say  woman's — enjoyment,  she  blew  a  little 
of  the  vapour  or  apray  of  Eau-de-GoIogne  against  bis  forehead. 
He  was  talcett  by  snipnse,  and  was  still  more  astonished  when,  on 
feeling  his  forehead,  he  found  it  cold,  and  that  part  on  which  the 
spray  had  played  wanting  in  semibihty.  He  told  the  lady  she 
had  discovered  a  means  of  producing  local  ancesthesia,  but  it  vras 
he  who  bad  discovered  it.  Nor  yet  was  it  by  accident;  for  if 
the  young  lady  had  puffed  her  scent  into  the  &oes  of  some  dozens 
of  young  dandies,  the  effect  would  simply  have  been  to  amnse  or 
to  annoy  them,  whilst  a  meaningless  jose  practised  upon  the  person 
of  a  man  whose  miad  was  penetrated  with  one  great  object,  and  in 
whose  tboughte  that  object  was  ever  present,  led  to  a  discovery 
for  which  the  human  race  will  bless  the  discoverer  iu  all  time. 

From  the  period  referred  to  until  the  close  of  1865,  Dr. 
Bichardson  constantly  but  secietty  studied  the  subject,  and  was  en- 
gaged in  experimenting  with  various  volatile  liquids  and  gases,  and 
in  the  construction  of  a  suitable  apparatus  for  adininieteriug  the  spray, 
but  although  the  process  came  mto  general  use  in  the  hospitals, 
as  well  as  amongst  the  medical  profession  in  London  some  months 
since,  and  a  few  country  practitioners  also  apply  it,  its  great 
advantages  are  not  yet  generally  known,  and  it  was  not  until  the 
discoverer  produced  local  ancestbeeia  on  the  arm  of  the  President 
of  the  British  Aasociation,  at  Nottingham,  and  transfixed  him  with 
needl^  that  its  wonderful  efficacy  be^  to  attract  public  attention. 


by  Google 


60  Richardton'a  ^her-S^ay.  [Jan., 

The  fint  time  the  proceee  w&s  applied  at  all  waa  in  the  caae  of 
tooth  extraction  on  the  11th  of  December,  1865.  The  inatrnment 
used  was  one  in  which  the  ether  was  exposed  to  freezing  mixture 
before  b^g  dietribated  in  the  atomized  form,  and  Dr.  Bichardson 
baa  thns  described  the  caae : — 

"  The  patient  waa  a  lady,  ivbo  reqtiired  to  have  five  fnmt  teeth 
extracted.  I  had  previously  administered  chloroform  to  this  lady 
for  a  tooth  extraction,  bat  the  inhalation  had  produced  so  mnch 
irregularity  in  the  action  of  the  heart  and  other  disagreeable 
symptoms,  that  I  considered  it  inadvisable  to  repeat  chloroform, 
and  she  herself  was  only  too  ready  to  give  the  local  me&snre  a  triaL 
The  extraction  was  performed  by  my  friend,  Mr.  Feter 'Matthews. 
On  directing  the  euier  spray  first  at  a  distance,  and  then  closely 
npon  the  gum  over  the  first  central  indsor  on  the  left  aide,  we 
obserred,  at  the  end  of  fifty  seconds,  that  the  gum  had  become  as 
white  as  the  tooth  itself,  and  qnite  insensible.  I  then  directed  the 
yapour  upon  the  tooth  for  twenty  or  thirty  seconds  more,  and  on 
the  patient  intimating  that  she  did  not  feel,  I  suggested  to  Mr. 
MatUiews  to  proceed.  He  extracted  a  very  firm  tooth  without  the 
slightest  expression  of  pain.  The  process  bdng  continned  in 
the  same  manner,  he  extracted  three  other  teeth  with  the  forceps. 
The  fourth  gaye  way,  and  had  to  be  removed  by  the  lever ;  but  in 
all  cases  the  result  was  eqn^y  good.  Not  a  drop  of  blood  was 
lost ;  there  was  no  painful  reaction ;  and  the  healing  process  pro- 
ceeded perfectly." 

The  vniter  of  this  article  baa  alao  had  an  opportunity  of  wit- 
neesing  the  wonderful  effects  of  the  spray  in  an  operation  performed 
on  a  near  relative,  and  a  brief  acconnt  of  it  may  not  be  unin- 
terestiug.  She  had  long  been  sufiering  from  a  smaU  tumour  which 
had  grown  under  the  nail  of  the  great  toe,  and  the  nail  bod  been 
removed  and  various  chemical  substances  applied,  but  after  nearly 
two  years'  treatment  it  remained  as  painful  as  ever,  and  nothing  was 
left  but  the  excision  of  the  affected  part.  At  the  house  of  a  friend 
Dr.  Bicbardson  applied  the  spray,  whilst  one  of  our  ablest  metro- 
politan surgeons  removed  the  tumour.  The  spray  was  administered 
with  an  instrument  to  be  described  presently,  and  in  a  few  seconds 
the  whole  of  the  end  of  the  toe  assumed  a  white  appearance,  as 
though  it  had  been  ponlticed  for  many  days,  but  it  was  perfectly 
hard,  and  the  cu-cnlatioa  was  effectively  arreted.  In  a  few  seconds 
more  the  skilful  bond  of  the  surgeon  had,  with  the  scalpel  and  other 
suitable  instruments,  painlessly  removed  the  tumour  and  with  it  a 
little  of  the  bone,  £>r  it  proved  to  have  arisen  from  an  abnormal 
growth  of  the  bone,  known  as  exostosis.  After  it  was  removed, 
the  surgeon  discovered  that  a  little  more  bone  woold  have  to  be 
clipped  off:  the  ether-fpray  was  again  applied,  without  pain,  to  the 
open  wound,  and  the  operation  successfuDy  accomplished.     A  httie 
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Ueeding^  which  b^^  shortly  a&er  the  operation  was  performed, 
acccKnpanied  by  some  temporary  pain,  not  bo  acute  as  tne  patient 
had  often  Bnffered  in  the  same  part,  was  the  only  Bubeeqaent  incon- 
Tenience,  and  the  woimd  heal^  rapidly.  This  operation  ia  nsoally 
an  agonising  one,  and  haa  hith^lx)  been  performed  under  thie 
influence  of  chloroform,  sometimes  with  fatal  conaeqnences.  After- 
wards, Dr.  Bichardaon  applied  the  epray  to  the  hands  of  the  writer 
and  some  of  his  fcienda,  and  it  was  fbnnd  to  vary  in  the  rapidly 
with  which  it  took  effect  The  writer's  hand  soon  became  livid,  and 
he  haa  no  hesitation  in  saying,  that  within  a  few  seconds  (say  five 
or  six)  after  the  ether  was  firat  applied,  he  conld  have  cnt  on  the 
pert  ^[ainst  which  the  spray  liad  been  directed  without  any  sense 
of  pain,  for  it  was  as  mummified  as  if  it  had  been  buried  for  thou- 
sands of  years  in  some  catacomb.  In  less  than  a  minute  after  the 
pumping  process  was  discontiniied,  the  circulation  was  completely 
restored,  and  nothing  was  felt  excepting  a  slight  sensation  of  bimiing. 

We  have  given  this  brief  acoonnt  of  the  operation  of  Dr. 
Bicbardson's  process,  as  witnessed  and  experienced  by  the  writer, 
in  preference  to  quoting  cases  &om  hospital  reports,  'as  it  will 
convey  to  the  genual  reader  a  better  idea  of  its  effect  than  men 
quotations  in  technical  language  &om  the  medical  press ;  and,  in 
hke  manner,  it  will  be  as  vm  to  state  generally  for  what  class  of 
diseases  and  in  what  degree  it  is  found  to  be  effective,  our  informa- 
tion being  derived  from  the  best  of  all  soiirce& — the  skilful  operator 
referred  to,  who  is  one  of  the  chief  surgeons  of  a  leading  metro- 
politan hospital. 

Before  doing  so,  however,  let  us  say  a  word  concerning  the 
apparatus  employed ;  Dr.  Bichardaon  describes  the  instrument 
which  he  now  uses,  as  folbws : — 

"  The  apparatus  consiste  simply  of  a  graduated  bottle  for 
holding  ether ;  through  s  perforated  cork  a  double  tnbe  is  inserted, 
one  extremity  of  the  inner  part  of  which  goes  to  the  bottom  of 
the  bottle.  Above  the  cork  a  litUe  tube,  connected  with  a  hand- 
bellowB,  pierces  the  outer  part  of  the  double  tube,  and  communicates 
by  means  of  the  outer  part,  by  a  small  aperture,  with  the  interior 
of  the  bottle.  The  inner  tnbe  for  dehvering  the  ether  runs  upwards 
nearly  to  the  extremity  of  the  outer  tube.  Now,  when  the  bellows 
are  worked,  a  double  current  of  air  is  produced,  one  current  de- 
scending and  pressing  upon  the  ether,  forcing  it  along  the  inner 
*  tube,  and  the  other  ascending  through  the  outer  tube,  and  playing 
upon  the  column  of  ether  as  it  escapes  through  the  fine  jet.  By 
having  a  series  of  jets  to  fit  on  the  lower  part  of  the  inner  tube,  tl^ 
volume  of  ether  can  be  moderated  at  pleasure ;  and  by  having  a 
doable  tube  for  the  admission  of  air,  and  two  pairs  of  haind-bellows, 
the  v<dame  of  ether  and  of  air  can  be  equally  increased  at  pleasure, 
■od  with  the  ^eduction  of  a  degree  of  cold  six  below  eero.^ 
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"  B7  this  simple  appitratiiB,  at  any  temperature  of  the  day,  and  at 
any  eeason,  the  surgeon  hsa  thne  in  his  hands  a  means  for  producing 
cold  oven  six  degrees  below  zero ;  and  by  directing  the  spray  upon 
a  half-inch  teet-tnbe  containing  water,  he  can  produce  a  colnmn  of 
ice  in  two  minntes  at  most." 

The  use  of  ether  Bpray,  we  are  told,  is  efficacious  in  all  minor 
operations  where  the  medical  practitioner  considers  the  risk  of 
administering  chloroform  too  great  to  justify  ite  application ;  for 
the  remoTal  of  small  joints,  snch  as  the  finger  or  toe  end ;  for  the 
eradication  of  cancer  when  not  too  deeply  seated ;  for  all  snperficial 
tamoors,  abecesses,  boils,  and  excrescences,  snch  as  piles,  &c.,  for 
some  of  which  the  operations  are  Tery  agonising.  In  fact,  tn  niiie- 
ieen  ovt  of  iwertty  coses  where  the  hn^e  luu  to  he  emjdoyed  U  is 
miiie  effedive,  and  renders  the  dreaded  use  of  chloroform  unnecessair. 
It  ifl  daily  used  at  St.  Bartholomew's  Hospital,  where  they  see  100,000 
patients  anaoally,  and  at  other  metropolitan  hospitals :  and  in  some 
cases  it  is  applied  in  the  more  serious  operations  of  removing  the 
larger  limbs,  in  hernia.  Sen.  Where  a  leg  or  arm  has  to  he  remored. 
Dr.  Bichardson,  or  whoever  may  administer  the  spray,  plays  around 
the  limb  as  the  knife  enters,  but  hare  difficnlties  arise  which  diminish 
its  usefiibesB.  The  red  colour  of  the  flesh  is  no  longer  there,  and 
the  Teesels  cannot  be  easily  detected ;  the  process  of  ampntation  is 
greatly  retarded,  and,  generally,  it  is  not  at  present  a  favourite 
anxiliary  in  the  operation.  We  trust,  howerer,  that  these  difficultiea 
laxj  disappear,  for  it  has  enormous  advantages  over  the  chloroform 
process,  which  often  leaves  after-effects  as  dangerous  as  the  operation 
itself,  and  the  complete  stoppi^  of  circulation  which  it  causes  must 
also  be  of  great  advantage  to  tne  operator. 

But  one  of  the  moat  valuable  results  is  where  Dr.  Bichardson 
applies  the  vapour  of  a  medicated  ether  internally,  as  in  cases  of 
internal  hemorrhage,  especially  after  confinement.  Our  readers 
are  well  aware  how  frequently  such  cases  have  baffled  the  ablest 
medical  men,  and  how  many  poor  creatures  have  bled  to  death 
whilst  the  medical  attendant  has  looked  on  helplessly.  By  the 
new  process  the  wound  is  reached  and  attacked  1^  a  styptic 
vapour  which  efiectually  stops  the  hemorrhaga 

If,  however,  our  readers  desire  to  be  more  fully  informed  as  to 
tiie  present  advantages  of  the   appUcatios  of  Bichardson'a  ether- 

ry,  they  must  consult  the  medical  journals,  for  we  are  unable  to 
d  the  necessary  space  to  inform  tbam  further,  and  the  subject  is  ' 
one  with  which  we  can  hardly  deal  in  a  detailed  manner  in  this 
periodical.     One  word,  however,  concerning  the  inventor  and  his 
treatment  by  the  medical  profession. 

The  first  thought  which  natnrally  occurs  to  practical  men,  is  that 
the  invention  must  necessarily  bring  something  bx  more  tangible 
than  fiime  to  the  disooverer.    In  the  medical  piofession,  however, 


by  Google 


1867.]   MOeordlogicalBepaHmeniqfilte  Board  of  Trade.        63 

it  is  not  considered  etiqnette  to  patent  an  indention — why  not  we 
are  at  a  loes  to  nnderatand— and  Dr.  Richardson  has  freely  given 
big  discoTery  and  the  power  to  use  his  apparatns  to  the  world.  But 
the  medical  practitioners  of  London  know  how  to  appreciate  the  un- 
tiring zeal  and  earnest  devotedness  of  a  laan  who  gives  up  wealth 
and  professional  idai  in  their  aerrice  and  in  the  service  of  miinkind, 
and  they'  are  manifesting  their  appreciation  of  Dr.  Richardson's 
lengthened  lahours  by  contribntions  to  a  testimonial  which  shall  in 
some  small  degree  stand  in  place  of  the  pectmiary  resultfl  that 
might  have  accrued  to  him  had  he  been  less  punctilious  and  more 
sellish;  and  in  setting  snch  an  example  to  all  who  are  likely  to 
derive  benefit  from  the  inventor's  toil,  those  gentlemen  confer  alike 
an  honoor  upon  Dr.  Bichardson  and  npou  the  noblest  hnman 
callmg. 

We  feel  gratefiil,  not  only  that  we  have  been  able  to  reap  a 

benefit  from  the  new  discovery,  but  that  we  are  permitted  to  add 

our  humble  tribute  of  pisise  to  the  inde&tigahle  and  disinterested 

discoverer  of  what  will  prove  to  be  one  of  the  greatest  blessings  that 

.  has  ever  been  conferred  by  Providence  upon  tbe  hnman  race. 


Vn.  THE  METEOROLOGICAL  DEPAETMENT  OP  THE 
BOARD  OP  TRADE. 

As  the  reconstmction  of  the  Meteorological  Deputment  is  at  present 
engaging  the  attention  of  Oovemment  and  scientific  men,  we  venture 
to  make  a  few  remarks  on  the  subject ;  which  may  at  some  fatute 
time  be  extended  as  occasion  requires.  In  these  remarks,  however, 
we  shall  not  enter  into  scientific  details ;  but  would  rather  r^ard 
the  project  from  a  business  point  of  view. 

in. Me  fird  flaee,  we  take  it  for  granted  that  Oovemment 
ought  to  lend  ita  support  to  the  systeraatjc  prosecution  of  Meteoro- 
logy ;  ioT  not  only  are  Meteorological  laws  of  immediate  practical 
importlmce,  hut  in  order  to  discover  these  laws,  the  united  action  of 
many  obswvers  is  required ;  and  this  united  action  can  best  be 
obtained  by  an  influence  and  support  such  aa  Government  can  give. 

In  ihe  leeond  place,  it  would  appear  that  the  following  form  t^e 
most  prominent  practical  benefits  which  may  be  anticipated  from 
the  successful  proeecatton  of  Meteorok^. 

(1)  A  det^mination  of  the  ordinary  climate,  or  Meteorological 
condition  of  the  various  places  in  this  country,  and  of  the  various 
n^ons  in  the  ocean. 

(2)  A  determination  of  the  laws  which  r^ulate  storms  and  all 
similar  dbruft  affections  of  the  Metecsology  of  a  place  or  leffoa. 
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(3)  Besides  the  ordinary  climate  of  a  place  and  the  abrupt 
distorbancee  thereoi^  it  may  utimately  be  possible  to  understand  toe 
cause  of  long  continued  peculiarities  of  weather,  whethec  on  luid  or 
at  sea,  socfa,  for  instance,  as  tiie  rery  wet  aatomn  we  have  just 
experienced,  and  perhaps  even  to  predict  the  approadi  of  such 
peculiarities. 

In  the  third  place,  in  order  that  the  country  may  derive  the 
fullest  possible  baiefit  from  a  systematic  prosecution  of  Meteorology, 
it  would  seem  to  be  necessary  that  there  ^uld  be  iwo  bodies  of 
Officers  in  communication  with  each  other ;  but  otherwise  acting 
independently  of  one  anoth^. 

There  ought  to  be  a  body  of  men  whose  daty  it  is  to  investigate 
meteorological  laws,  and  to  pubUsh  them  when  discovered ;  aiid  also 
a  body  of  men  whose  duty  it  is  to  make  a  practical  application  of 
these  laws,  when  once  thev  have  been  discovered. 

ThiiB,  for  example,  a  knowledge  of  the  climate  of  varioua  places 
is  desirable  in  these  who  take  cha^e  of  the  Public  Health,  and  in 
those  who  take  part  in  Agriculture ;  while  asain  a  knowledge  of 
oceanic  climate,  especially  of  the  prevailing  winds  and  currents  ^  the 
various  oceanic  regions,  is  of  great  importance  to  mariners.  But 
the  Bcieatific  ofScer  who  investigates  the  climate  of  a  place  ought  to 
be  distinct  from  the  officer  whose  duty  it  is  to  make  a  practii^  use 
of  this  knowledge  of  climate ;  and  also  from  the  officer  whose  duty  it 
is  to  see  that  a  knowledge  of  the  prevailing  winds  and  currents  is 
properly  made  use  of  by  sea&ring  men. 

To  take  another  example,  a  knowledge  of  the  laws  which 
regulate  the  progress  of  storms  is  of  great  importance  to  a  maritime 
nation  like  oursdvea,  and  by  means  of  the  telegraph  may  be  made 
of  immense  service,  as  the  results  achieved  by  the  late  Admiral 
Fitzroy  have  clearly  shown ;  but  the  scientific  officer  who  investigates 
the  laws  of  sturms  onght  sorely  to  be  distinct  from  him  who 
telegraphs  to  ports  an  intimation  of  an  approaching  etenm ;  in  tine 
there  ought  to  be  what  may  be  termed  a  teffidative  and  an  easeeuiive 
department,  distinct  from  one  another. 

Having  thus  endeavoured  to  point  out  the  necessity  for  this 
separation  of  offices,  we  will  in  the  remainder  cf  this  short  article 
confine  ourselves  to  the  legidcdive  department,  and  say  nothing 
abont  the  executive ;  because  foreign  considerataons  are  mixed  np 
with  the  execative  in  this  as  well  as  in  other  departments,  and  the 
most  jnst  and  admirably  conceived  set  of  rules  might  be  thought  to 
infringe  too  much  upon  the  hberty  of  the  subject. 

Let  us  now  therefore  lay  before  our  readers  a  few  general 
considerations  r^arding  the  best  machinery  for  discovering  scien- 
tific laws. 

It  would  be  desirable  to  introduce  into  some  half-a-dozen  stations 
in  the  British  Islands  self-recording  instnun^its  all  on  one  phin ; 
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Bnch  iiurtnuoentB  wonld  give  results  which'  cannot  be  furnished  by 
the  T«7  beet  bo^  of  ey e-obeeirers :  and  we  oitderBtand  a  system 
of  this  kind  is  vnoei  the  consideration  (tf  QfiTcmment. 

Besides  these  self-recording  obaerratoriee,  nnmerone  stations  in 
the  British  Isles  and  Dmnerons  vessels  at  sea  ought  to  be  soppUed 
with  instniments  all  rerified  at  some  central  Obserratory.  Care 
on^t  also  to  be  taken  by  inspection  and  otherwise,  that  the  obearr- 
ations  are  properly  made. 

The  whole  body  of  obBerrations  both  by  land  and  sea  otigbt  to  be 
discBssed  nnder  the  direction  of  one  general  Superintendent,  over- 
k)oked  if  need  be  by  a  scientific  board.  This  general  superintendent 
might  also  with  propriety  have  under  him  two  responsible  officers ; 
one  to  take  charge  of  the  land,  and  the  other  of  the  sea  obeervationii. 
The  general  superintendent  should  likewise  be  well  acquainted  with 
(hose  branches  of  science,  which  are  or  may  prove  to  be  akin  to 
Meteorology. 

We  hare  only  to  add,  that  the  executive  meteorological  officers 
ought  immediately  to  be  informed  of  the  observational  laws  when 
they  are  discovered  ;  and  these  ought  also  to  be  communicated  to  such 
of  tiie  seientific  and  general  public  as  are  interested  in  the  subject. 

In  ocmclosion,  we  venture  to  think  that  a  Government  which 
'  treats  the  matter  in  such  a  way,  would  be  sore  to  gain  theconfidenoe 
and  &vonr  of  the  scientific  world- 


Vni  THE  PUBUG  HEALTH. 

Thb  East  Ehd  of  Londom.  By  Edwk  Lakeebter,  M.I>.,  F.B.S. 

London  is  not  more  fiivonrably  situated  for  health  than  other 
towns  of  England.  The  chief  ^rt  of  the  great  Metropolis  is  built 
directly  upon  the  bed  of  clay  which  is  deposited  in  thegreat  chalk 
basin,  whose  edges  rise  round  London  on  every  aide.  Q^is  basin  is 
divided  into  two  sides  by  the  river  Thames :  the  larger  population 
is  on  the  north  side.  On  this  side  stand  the  two  great  oommercial 
and  social  centres  of  London — Westminster,  with  the  Honses  of 
Parliament  and  Buckingham  and  St  James's  Palace ;  and  the  City, 
with  St.  Paul's  Cathedral,  the  Mansion  House,  and  Gniildhall.  The 
population  of  London  is  now  nearly  3,000,000.  It  is  not  governed 
by  one  Municij«Hty,  as  other  cities  of  the  empire.  The  Corporation 
of  London,  with  its  Lord  Mayor,  have  control  over  the  afTairs  of  only 
a  very  limited  number  of  citizens.  The  Metropolitan  Management 
Act  rect^nized  upwards  of  forty  Local  Boards  of  Works,  or  Veebriea, 
Hence  London,  in  its  general  mant^ment  is  at  a  disadvantage  as 
VOL.  IV.  '  i^--  I 
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oompued  with  ahoost  every  other  dty  of  the  emjore.  With  this  divided 
anthoritf  it  is  much  to  vie  credit  of  London  that  she  can  claim  to 
be  the  heatibieet  city  in  the  United  Kingdom.  During  the  last  ten 
yeats  the  death-rate  haa  been  as  low  aa  23  in  the  1,000,  whilst 
during  the  first  foni  months  of  this  year,  1866,  the  death-rate  waa 
lower  than  any  of  the  thirteen  citiee  whose  death-tate  was  pnbhshed 
weekly  by  the  Begistrar-OeneraL  The  average  death-rate  of  these 
fbnr  months  was  25  in  the  1,000.  Sinoe  that  time  the  deatlt-rate 
of  London  has  been  up  aa  high  as  35  in  the  1,000,  but  that  was 
during  the  month  of  Augnst  when  the  Cholera  was  raging  in  the 
East  Even  during  that  Bad  month  the  mortality  of  Newcastle- 
npon-Tyne  was  aa  high,  and  that  of  Liverpool  much  higher,  without 
any  outbreak  of  Cholera  in  the  former. 

Bat  London  is  not  one  city ;  it  ia  a  congeriea  of  cities.  The  whole 
death-iate  may  be  low,  but  there  are  spots  where  it  is  ezcessiTe. 
Taking  as  an  instance  the  parish  of  St.  James's,  Westminster,  we 
find  the  death-rate  here  durmg  the  past  ten  yeara  to  bare  been  20 
in  the  1,000 ;  bnt  on  examination  it  will  be  found  that  in  one 
district  the  deatb-rate  has  been  as  low  as  12  in  tbe  1,000,  whilst  in 
another  it  has  been  aa  high  as  25  in  the  1,000.  So  in  many  of  the 
parishes  (^  Lcmdon,  when  the  bills  of  mortality  are  low,  there  are 
plagne-^bs  which  present  for  a  few  hondteds  or  thousands  of  people 
a  mortality  as  great  as  that  to  be  found  in  any  other  town  through- 
out the  oonntry. 

The  healtn  of  London  has  nndonhtedly  been  benefited  by 
the  general  Act  passed  in  1855  under  the  name  of  the  Metro- 
politan Management  Act.  This  Act  gave  to  the  varions  Local 
Soaids  of  Works  or  Yeetries  the  power  of  electing  a  central  body, 
the  Metropolitan  Board  of  Works,  in  whom  t£e  management, 
making,  and  repairing  the  sewers  of  London  was  vested.  One  of 
the  great  acts  of  this  body  has  been  the  construction  of  sewers,  by 
which  the  whole  of  the  sewage  of  London  is  carried  several  miles 
beyond  its  bonndaries,  and  emptied  into  the  river  Thames.  It  is 
worthy  of  note  that  this  great  work  is  now  nearly  complete^  and 
that  ue  only  locaUty  not  connected  with  the  new  Main  Drainage 
Works,  is  that  district  in  the  fkiet  End  of  London  which  has  lal^y 
been  the  seat  of  the  ravages  of  Cholera. 

Another  ^reat  good  effected  by  the  Metropohtan  Management 
Act  was,  that  it  made  it  compulsory  on  the  Yestrira  to  elect  Medical 
Officers  of  Health.  To  these  officers  waa  committed  the  dttty  of 
saperintending  the  health  of  the  district  to  which  tbey  were 
appconted.  Under  this  Act  forty-six  Medical  Officers  of  Health 
were  elected  in  the  varions  parishes  of  London.  In  some  in- 
■tancee  these  gentlemen  have  been  supported  by  the  Yestries 
who  appointed  them,  and  material  samtary  improvements  have 
iaKen  place  as  the  consequence.  But  in  a  large  number  of  instances 
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the  Medical  Officers  of  He&Ith  hsve  been  obBtnicted  and  opposed  in 
all  their  efibrts  to  improve  the  Baoitory  Bt&te  of  their  aietricta. 
Their  Balariee  have  been  reduced,  their  anggeetions  neglected,  and  in 
too  many  inatances  they  hare  foond  it  wise  to  say  and  do  aa  little  aa 
possible  for  the  aanitary  improToment  of  their  paiishionera.  The 
new  Act  givee  powers  to  the  Yeatriea  to  appoint  Sanitary  Inspecton, 
and  where  these  officers  have  been  appointed  they  hare  heen  (^ 
great  and  permanent  ntility.  Bnt  in  many  paiishes  of  Loudon  no 
Sanitary  Jmspectois  have  been  appointed  at  all,  and  there  are  whole 
districts,  inclnding  thonsands  of  people,  who  have  never  been  bene- 
fited in  the  shghteet  possible  manner  by  the  paasing  of  the  Metro- 
Shtan  Management  Act.  At  a  meeting  oi  the  Association  of 
edical  Offi^rs  tk  Health  on  the  13th  of  August,  at  the  time  when 
Cholera  was  at  its  height  in  the  East  End  of  London,  Dr.  Barris, 
the  Medical  Officer  of  Health  for  the  Bethnal  Green  district,  stated 
that  the  Orders  in  Coiracit  had  found  his  Vestry  "  entirely  unpre- 
pared," and  "  so  &r  &om  their  being  inclined  to  carry  out  his 
saggecrtdons  as  Health  Officer,  they,  in  &ct,  opposed  him.'  "  There 
was  scarcely  any  hoose-to-honae  inspection  j  in  feet,  there  were  only 
three  Banitatr  Inspectors  appointed  for  a  district  numbering  up- 
wardsof  115,000  inhabitants.  He  added,  "  the  adjoining  parishes 
were  quite  as  bad."  Here,  then,  we  have  the  most  oompet^t  testi- 
mony to  the  fitct  that  the  East  End  of  London  had  not  oniy  neglected 
taking  advantage  of  the  Metropolitan  Management  Act,  bnt  at  the 
very  time  that  the  population  was  being  carried  off  by  hundreds  in 
a  day,  they  were  opposing  their  Health  Officers  and  refusing  to 
sappy  the  only  means  by  which  the  disease  could  be  stayed. 

The  advantage  of  an  organization  with  a  Medical  Officer  of 
Health  at  its  head  has  been  clearly  demonstrated  in  London  during 
the  recent  outbreak  of  Cholera.  There  was  no  reason  to  suppose, 
ftom  the  general  character  of  the  disease  in  its  pn^rees  from  Asia 
through  Europe,  that  the  present  epidemic  would  be  leas  &tal  than 
it  hadbeen  in  1849  or  in  1854,  bnt  the  numbers  who  haye  perished 
in  London  hare  been  much  lees  than  in  either  of  those  two  ^idemke. 
Before  the  epidemic  had  feirly  broken  out  in  the  East  End  oiLondon, 
the  I^vy  uiundl  issued  instructions  to  every  Yestry,  which  com- 
pelled those  bodies  to  ta^  immediate  action,  and  althoogh  these 
mstmctions  were  issued  too  late  to  be  acted  npon  in  the  Eastern 
districts  be£>re  the  terrible  explosion  at  the  latter  end  of  July,  they 
were  nevertheless  very  generally  carried  out  in  the  Nortiiem, 
Southern,  and  Western  districts  of  the  Metropolis.  The  principal 
measures  adopted  under  their  inHtructions  were  as  follows : — 

1.  A  Samtary  CJommittee,  appointed  by  the  Vestry,  was  consti- 
tuted in  every  parish,  to  whom  ^  power  was  given  to  take  such 
meosoree  as  were  found  necessary  for  the  prevention  or  arrest  of  the 
disease.     The  meetings  of  the  donunittee  were  regulated  according 
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to  the  nrsmicy  of  Qie  oatlvGak ;  tnd  tbe  U  edical  Officeia  of  Hotlth 
Attended  Uieee  meetings,  reported  on  the  pn^recB  of  tlte  disease,  and 
lecommended  what  steps  snonld  be  taken. 

2.  In  most  of  ths  Metropolitan  p&rialies  where  it  was  aacertained 
that  Cholera  had  actnallr  br^en  out,  medical  visitotB  vere  a}>pointed 
to  whom  eveiT  case  of  Cholera  and  Diarrhoea  was  reported,  uid  who 
went  to  every  honae  where  persons  had  taken  the  diseaae,  and  not 
only  prescribed  for  and  treated  the  sick,  bnt  inspected  the  honse 
and  reported  its  condition  to  the  Medical  Officer  of  Health,  who  met 
tiie  medical  Tisitors  every  day.  The  medical  visitois  also  had 
power  to  order  food,  wine,  and  other  edmnlanta  that  were  neoenary 
for  persons  suffering  under  Cholera  or  Dian-hcea. 

8.  Arrangements  were  made  with  dispensaries,  hospitals,  or 
chemists  and  druggists,  for  the  sapply  of  medicines  ordered  by  the 
medical  visitota  at  all  hours  of  the  night  and  day.  Nurses  were 
also  engaged  to  be  in  readiness  to  attend  on  any  persons  who  might 
immediately  reqnire  assiBtance  at  their  own  honses. 

4.  Tbe  staff  of  sanitary  inspectors  was  increeaed,  and  a  honss- 
to-honse  visitation  made  by  them  in  those  districts,  where,  irom 
unhealthy  arrangements,  or  over^«rowding.  Cholera  was  likely  to 
break  oat.  The  inspectors  were  rapplied  with  disinfectants,  which 
they  applied  in  all  cases  where  persona  had  been  attacked  with 
Difurrhoea  or  Cholera ;  and  in  maay  districts  water<»rts  costatntng 
a  solution  of  carbolic  acid  ■vnxe  sent  lonnd  to  galley-hoUs,  am 
Btable-yarda,  and  other  places  where  diBuilectaiits  vrere  liJuly  to  be 
of  service. 

6.  The  dothes  of  all  persons  who  had  died  ctf  Obolers,  ar.  the 
bed  and  bed-linen  in  which  they  bad  slept,  were  immediately 
destroyed.  The  thin^  thns  destroyed  were  immediately  replaced 
at  the  expense  of  the  Vestry  or  panah  in  which  tbe  case  occurred. 

6.  The  snr&ce  well-pomps  were  directed  to  be  closed,  and  tbe 
waters  &om  cisterns  and  butts,  where  Cholera  and  Diarrhoea 
prevailed,  were  examined  by  the  Medical  Officer  of  Health;  and  all 
cisterns  ami  bntte  were  directed  to  be  well  cleansed  at  least  once  a- 
fortmght  during  tbe  epidemic. 

This  will  give  a  general  idea  of  the  measures  taken  in  those 
districts  of  London  where  the  fewest  number  of  cases  of  Cholera 
have  occurred.  That  these  measures  were  not  fuUy  carried  out  in 
the  Eastern  districts  of  the  Metropolis  is  well  known.  Whether 
that  outbreak,  and  its  suhaeqaent  development,  could  have  been  pre- 
vented altogether,  may  be  qaestioned;  out  tbit  its  severity  mi^t 
have  been  mitigated  and  the  mortality  lessened  to  a  large  ext^t, 
had  more  active  measures  been  adopted,  there  can  be  no  doubt. 
Tbe  only  excuse  that  Vestries  and  Local  Boards  make  for  their 
Bapineness  in  sanitary  matters,  is  the  expense,  and  yet  who  can  doubt 
that  by  the  saving  of  life  and  disease,  the  community  would  have 
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benefited  pecuniarily  by  ten  timee  the  amount  that  has  been  spent  on 
sanitary  meaatires.  The  difference  between  the  mortality  of  the 
present  epidemic  in  Loudon,  as  &r  as  it  has  at  present  gone, 
and  those  of  1849  and  1854,  is  as  finUows :  From  the  22nd  to  the 
45th  week  of  1849,  16,525  persona  died  of  Cholera  and  Diarrhoea. 
Id  1854,  13,264  died  in  the  same  period,  whilst  in  1866  only 
8,245  peiBons  have  died  of  these  diseases.  Taking  the  difference 
between  the  deaths  of  1854  tmd  1866  in  round  nnmbers,  it  shows 
that  5,000  persons  less  have  died.  This  is  an  enormons  nniobCT, 
and  wonld  amply  repay  all  the  expenditure  that  has  been  bestowed 
OQ  sanitary  measures. 

There  has  been,  however,  no  saving  in  tlie  £ast  of  London, 
where  the  proportioo  of  destbis  to  the  population  has  been  greater 
than  during  the  previous  epidemic ;  thus  clearly  proving  that 
Cholera  is  not  less  virulent  where  neglect  courts  its  attacks,  than 
it  voB  during  our  earliest  experience  of  its  visitationB. 

The  district  of  London  which  is  known  as  the  East  End  will  be 
easily  recognized  by  those  who  are  not  well  acquainted  with 
London,  as  lying  on  each  side  of  the  Great  Eastern  Bailway. 
Starting  irom  tae  Shoreditch  Station,  we  have  on  the  left  the 
parishee  of  Shoreditch,  Bethnal  Green,  and  Old  Ford,  bounded 
by  the  Victoria  Park,  and  terminating  at  Stratford.  On  the  right 
of  the  line  are  "Whitechftpel,  Stepney,  Bow,  and  West  Heun. 
Farther  to  the  right,  is  the  Blackwall  Bailway,  which  runs  through 
Shadwell,  liimehouse,  and  Poplar,  to  Blackwall.  These  last  places 
are  on  the  Thames.  It  is  this  large  area  which  was  principally 
attacked  vrith  Cholera.  In  some  of  the  outlying  districts  tlie 
population  is  sparse,  but  in  many  other  districts  it  is  dense, 
Jxjverty-stricken,  and  over-crowded.  The  neighbourhood  of 
the  Docks  is  especially  over-crowded,  and  abounds  with  low 
public-houses,  in  which  the  poor  and  hard-working  population 
mdulge  in  large  potations  of  bad  spirits  and  adulterated  beer. 
It  is  also  this  district  that  has  felt,  at  present,  little  or  no  benefit 
from  the  new  and  costly  system  of  sewerage  which  is  now  so 
materially  improving  the  health  of  the  rest  ot  London.  The  one 
great  medical  institution  of  the  East  End  is  the  London  Hospital, 
which  is  situated  in  Whiiechapel,  and  stands  almost  in  the  middle 
of  the  district.  The  population  of  all  the  parishes  of  the  East  of 
London  may  be  roughly  estimated  at  half-a-million. 

On  Saturday,  the  7th  of  July,  four  deaths  were  registered  from 
Cholera  in  London,  but  not  one  of  them  occurred  m  the  East.  On 
the  14th  of  July,  32  cases  were  roistered,  and  of  these,  20 
occurred  in  the  E^.  It  is  interesting  to  observe  that  tbeee  cases 
did  not  occur  in  a  batch  at  one  spot,  but  were  distributed  over  the 
whole  district.  Thus  there  was  I  case  in  Shoreditch ;  2  in  Bethnal 
Green ;  1  in  Whitechapel ;   1  in  Stepney ;   2  in  Limehouse ;  1  a^ 
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Mile  End  Old  Town ;  and  4  ia  Poplar ;  and  1  each  in  otiliflr 
parishes.  In  the  week  ending  July  2l8t,  346  deaths  from  Cholera 
occorred  in  London.  This  &tal  explosion  occurred  chiefly  in  the 
|)oor  districts  of  the  East  'Eni  of  London :  39  caAeB  occurred 
in  Bow ;  52  in  Poplar ;  43  in  Limehonse  ;  30  in  Bethnal  Green ; 
33  in  Mile  End  Old  Town.  On  the  28th  of  July,  904  d£«th8 
from  Cholera  were  reported,  and  of  these  811  cases  occnrred  in 
the  six  districts  of  Bemnal  Green,  Whitechapel,  Si  Geor^'»-in^ 
the-East,  Stepney,  Mile  End,  and  Poplar.  In  the  week  andmg  tlie 
4th  of  August,  1,053  persons  died  of  Cholera,  of  these  916  cases 
occurred  in  the  East.  In  that  week  the  disease  had  attained  ita 
greatest  mortality,  and  how  it  fell  upon  the  Eastern  districts  may 
be  estimated  by  &.e  statement  of  the  A^gistr&r-Gteneral,  that  whilst 
the  mortahly  of  the  month  &om  July  7th  to  August  4th  was  in 
the  West  district  of  London  at  the  rate  of  24  in  the  1,000  per 
annum,  it  was  at  tiie  rate  of  82  in  the  1,000  for  the  East  of 
Loudon !  From  that  week  the  mortality  gradually  declined  to  the 
middle  of  the  month  of.  November.  As  the  disease  declined,  it 
ceased  more  rapidly  in  the  parishes  which  had  been  visited  in  the 
East  than  in  the  r^  of  London.  As  compared  with  the  mortality 
of  the  epidemics  of  1849  and  1854,  the  Cholera  of  1866  has 
shown  leas  disposition  to  retire  than  in  those  years.  This  ought 
to  be  regarded  as  a  suspicions  sign,  and  to  lead  the  authorities  in 
London  not  to  relax  in  their  sanitary  efforts,  lest  the  poison  should 
lurk  about,  and  he  ready  to  breu  out  in  the  more  fitYOorable 
weather  of  another  year. 

The  most  interesting  question  connected  with  this  outbreak  of 
Cholera  in  the  East  of  London,  is  to  what  cause  can  its  remarkable 
localization  be  ascribed  P  Not  only  has  Cholera  not  spread  alarm- 
ingly m  any  other  great  district  of  London,  but  in  a  large  number 
of  cases  which  occurred  in  other  parts  of  London,  they  were  clearly 
traced  to  persons  having  visited  or  oome  from  the  East  End.  The 
question  oi  ihe  origin  of  this  outbreak  has  been  largely  discussed 
by  the  Medical  Ofiocere  of  Health,  the  Begistrar-General,  and  the 
leading  nudical  journals  in  London.  Before  this  visitation,  the 
history  of  the  present  epidemic  on  the  Continent  of  Europe,  and 
the  outbreak  of  Cholera  m  England  at  Southampton  and  l^ieidon- 
Bois,  near  Epping,  in  Essex,  in  tm  latter  port  of  1865,  had  confirmed 
the  view  originally  taken  hj  the  late  Dr.  Snow,  that  drinking-water 
was  the  great  source  of  Oiolera-poisoning.  In  bis  weekly  return 
on  the  28th  of  July,  the  Begistrar-G«neral  remarked,  that  the  dis- 
trict attacked  was  "  essentially  the  part  of  London  inhabited  by  its 
maritime  population.  The  canals  and  the  basins  are  full  of  foul 
water,  and  are  apparently  connected  with  the  Limehoose  Cut,  the 
Hackney  Cut,  and  the  Biver  Lea.  The  East  London  Waterworks' 
Canal  draws  its  supply  from  the  river  at  Lea  Bridge,  where  there  is 


by  Google 


1867.] 


Tke  Public  HeaUJi. 


71 


a  reeeiTcar,  and  mnB  for  a  couple  of  miles  by  tbe  edde  of  the 
Hackney  Gat,  down  to  its  other  reservoir  north  of  Bow,  and  near 
the  Lea.  The  present  Cholera  field  derives  its  waters  &om  these 
works."  From  the  date  this  was  written  up  to  the  termination  of 
the  epidemic,  aocumolated  evidence  has  all  pointed  to  this  one  oon- 
clnsion,  that  the  water-sapply  of  the  dietrict  was  the  exciting  csofle 
of  this  awfiil  visitatioa  of  Cholera. 

At  the  same  time,  it  should  be  remembered  that  np  to  the  pre- 
sent mom^it  no  chemical  or  physical  means  exist  vj  which  the 
presence  of  Cholera  poison,  or  any  snbetance  having  a  tendency  to 
give  Cholera,  can  be  detected.  No  sooner  had  the  OiolcTa  appeared 
at  the  East  End,  than  attention  was  directed  to  the  chemical  oom- 
position  <^  tbe  water.  Br.  Frankland,  of  the  Boyal  Coll^je  of 
Chemistry,  who  gives  a  mcmthly  anaWsis  of  the  prindpal  waters 
supplied  to  London,  in  the  Begistrar-General's  lieporte,  had  pub- 
lished an  analysis  of  the  wi^er  of  the  East  Ijondon  Company  on 
the  1st  of  July,  and  after  the  Cholera  had  broken  out,  he  again 
analysed  the  water  on  the  Ist  of  August.  We  give  the  result  of 
the  two  analyses : — 


E-I^O™^. 
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This  analyBiB  shows  that,  althou^  tbe  vratco'  contained  les^  organic 
matter  in  August  than  in  July,  uiat  nevertheless  in  July  the  water 
ooold  not  be  regarded  as  unfit  for  drinking  purposes.  It  has  been 
sometimee  supposed  that  water  contaminated  with  a  certain  amount 
of  organic  matter,  when  tf^en  by  healthy  persons,  will  engender  a 
condition  of  the  system  in  whidi  the  poison  of  (Sioleta  conveyed 
through  the  air,  will  produce  that  disuse.  IHiring  the  late  epi- 
demic of  Cholera  in  London  there  has  been  nothing  to  support  this 
theory.  In  many  districts  of  London  the  snriaoe  weQ-pumps 
remain  open,  and  are,  indeed,  in  certain  spots  the  only  source  of 
the  supply  of  water  in  the  neighbourhood  in  which  they  exist. 
The  water  of  these  pumps  has  been  again  and  again  shown  to  con- 
tain organic  matter  varying  from  5  to  40  grains  in  the  gallon,  and 
yet  Cholera  has  not  occurred  as  the  result  of  their  use.  In  all 
cases  where  the  pump  has  been  shown  to  be  the  cause  of  disease, 
then  it  has  bean  ^tasr  demonstrated  that  the  well  has  oommoni- 
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cated  with  a  cecBpool  or  drain  into  which  Cholera  eTscnations  have 
pamed,  or  the  wall  has  been  placed  in  a  situation  in  which  each  aa 
oocnrreDce  might  have  taken  place.  The  gre&t  caae  of  the  Broad 
Street  Pump,  in  the  parish  a(  St.  Jamea'e,  Weatminster,  to  th« 
drinking  of  the  water  of  which  the  outbreak  of  Cholera  in  that 
pariah  in  1854  was  traced,  is  a  capital  instance  in  point.  In  that 
case  the  water  was  discovered  to  nave  been  contaminated  hy  tb« 
le^ngs  of  a  cesspool  connected  with  a  house  in  which  a  fiital  case 
of  Cholera  had  occurred  a  few  days  before.  The  case  also  of  the 
farmer  and  his  fiunily  at  Theidon-Bois,  in  Eaaex,  is  another,  in 
which  it  was  clearly  demonstrated  that  the  well  which  supplied  the 
iamily  with  water  was  connected  with  a  cee^xwl,  the  OTerflowinga 
of  which  passed  directly  into  the  well,  and  eight  persons  out  (£  a 
familv  of  eleven  thus  met  their  death.  The  poison  was  conveyed 
to  this  boDse  by  the  farmer  himself,  who  had  been  in  the  South  of 
England,  where  Cholera  prevailed,  and  had  returned  home  with  the 
diseam  of  which  he  eventually  died.  It  is  curious  that  this  case 
slionld  have  in  any  way  been  connected  with  tie  outbreak  in  the 
E^aet  of  London,  bat  it  was  observed  by  Mr.  Badcliffe,  and  after- 
wards referred  to  by  the  Berastrar-General,  that  the  Cobbin — a 
small  Btream  which  drains  Eppmg  in  the  neighbourhood  of  Theidon- 
IJois— actually  flows  into  the  Lea  through  Waltham  Abbey.  Whe- 
ther the  poison  of  the  Epping  cases  could  have  got  into  the  Lea 
and  produced  the  poisomng  of  its  waters  or  not,  we  are  driven  to 
the  conclusion  that  the  water  supplied  to  the  East  End  of  London 
was  one  of  the  causes,  if  not  the  entire  cause,  of  the  great  preva- 
lence of  Cholera  in  that  district. 

Another  interesting  point  connected  with  the  appearance  of 
Cholera  at  the  East  End  of  London  ia  the  feet,  that  uie  attacks  of 
the  disease  were  actually  limited  to  the  districts  supplied  by  the 
'  East  London  Water  Company.  Thus  taking  the  distnct  of  Shor^ 
ditch,  which  lies  to  the  nor^  of  the  Great  Eastern  Bailway,  we 
find  that  the  mortality  from  Cholera,  although  it  is  one  of  the 
poorest  of  the  East  End  parishes,  wes  only  at  the  rate  of  4  in  the 
l.OOn.  Now,  it  is  in  this  district  thut  the  hlast  London  Company's 
Works  come  in  contact  with  those  of  the  New  Hiver  ;  and  in  five 
sub-districts  out  of  seven,  into  which  Shoreditch  in  divided  for 
water-supply,  the  houses  are  snpphed  with  water  &om  the  New 
Biver.  All  London  is  divided  into  thirty-seven  water-supply  dis- 
tricts. Six  of  these  district«  are  supplied  with  water  from  the  Old 
Ford  Beservoirs  of  the  Eaat  London  Water  (Company,  and  in  every 
one  of  these  districts  Cholera  raged.  The  communinee  supplied  hy 
the  other  thirty-one  districta  have  only  suffered  alightly  from  thie 
disease,  and  iu  no  one  instance  has  the  mortality  been  perceptibly 
iDcreaeed,or  of  a  character  to  lead  to  the  suppositiou  that  it  had  been 
DtJierwise  than  imported  &om  the  Eastern  districts ;  and  it  is  quite 


by  Google 


1867.]  The  Public  EeaUh.  73 

impofleiUe,  we  thinfc,  after  tlie  evidence  prodnoed,  to  oome  to  aay 
other  oonclnaoQ  than  that  the  deetroctioD  of  the  5,000  liveH  which 
were  sacrificed  to  Cholera  and  Diarrhoea  in  tlie  East  End  of  London, 
daring  the  months  of  Jul;,  Augnet,  September,  and  October,  1866, 
moat  De  attributed  to  the  natme  of  the  wat«r-6apply,* 

If  the  question  be  now  asked  whether  there  were  an;  strongly 
predisponnff  eansee  existing  among  the  popnlatiim  of  the  East 
slnd  P  we  answer  that  up  to  the  present  time  no  prerailing  predis- 
podng  catue  has  been  demonstrated.  It  was  not  pOTertr,  for  the 
people  of  Bow  and  I'eplar  are  wealthier  than  those  oi  Betimal 
Qreeu,  and  yet  they  sanered  moet.  It  waa  not  over-crowding,  for 
the  moet  over-crowded  districts  of  Shoteditch  escaped.  It  was  not 
droukeuneee,  for  dnmkatds  who  did  not  drink  the  tainted  water 
escaped.  It  was  not  ignorance  or  vioe,  for  the  Medical  Officer  of 
Health  for  Bow,  Mr.  Anaell,  and  the  Clerk  of  the  Vwtry  of  the 
Bune  parish,  Mr.  Ceely,  were  both  carried  off  at  the  comioenioo- 
ment  of  the  epidemic. 

Seldom  has  the  demonsttation  in  the  case  of  an  epidemic  been 
more  complete,  and  never  has  a  warning  more  solemn  been  given 
to  local  anthmties  of  the  dnty  they  owe  to  their  fellow-creatores. 
Had  attention  been,  paid  to  the  admonitions  which  have  been  j^veo 
in  season  and  ont  of  season  by  men  of  science,  and  Medical  Omcen 
of  Health,  water  would  not  have  been  supplied  for  drinking 
pnrpoees  contaminated  with  the  sewage  of  docks,  canals,  and 
tboi  streams.  Had  the  Local  Boards  of  Health  heeded  the 
warnings  of  those  who  saw  the  disease  approaching  their  doors, 
they  might  have  arrested  it  before  it  attamed  the  severity  of  an 
unexampled  plagna  It  is  a  still  greater  warning  to  onr  legislatoia. 
They  have  no  exctue  for  the  ignorance  they  betray  of  the 
advances  of  disease,  and  the  causes  of  death  in  the  community. 
It  is  our  legislature  that  has  thrown  around  the  water  companies 
of  London  the  shield  of  protection.  Whilst  one  of  our  water 
companies  can  boast  that  its  original  one-hundred  pound  shares  are 
now  worth  twenty-three  thoiuand  pounds,  oor  Parliament  has 
steadily  refused  to  allow  further  supplies  to  be  introduced  into 
London,  and  has  opposed  every  attempt  that  has  been  made  to  procure 
for  London  a  more  constant  and  improved  supply.  Looking  at  these 
visitations  of  disease  from  the  lowest  point  of  view,  their  money 
lees,  they  are  reproaches  upon  the  economy  and  prudence  of  the 

*  Binoe  the  sbovo  wm  In  ^pe  I  haxe  •em  a  report  bf  Dr.  Iietheby,  In  whioli 
he  itMsaMt  k  nason  fur  baiitoCmg  to  Mioept  the  water  supply  M  a  cause  of  Oliolara, 
Hut  in  two  workhouaea,  one  of  whicli  mu  mpplied  with  East  London  water,  than 
waa  DO  Cholera,  and  in  another,  which  wa«  not  rapplied  with  that  water,  there 
were  twenty-anveu  caaea  of  Cholera.  Booh  eioeptional  caaea  as  theoe  tnlgbt,  no 
doobt,  ba  expJaineil  by  a  oaiuful  iuTestigation,  and  oannot  be  aaid  under  any  oir- 
cumslaQcea  to  inralidate  the  OTerwheiming  teatimcoy  of  the  ounneotioD  of  CSu^aia 
of  1866  wiUt  au  Baat  £nd  water  aupply. 
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commnnitieB  in  which  tbey  occnr.  All  that  is  sacied  in  the  obligations 
of  one  man  to  another,  ail  that  is  pnidant  in  the  economy  of  everr- 
day  liie  urgaa,  npon  onr  legislatoiB,  oar  ooiporations,  and  our  people 
the  neceB8ttf  of  an  honest,  energetic,  and  earnest  detennmation, 
that  tile  terrible  blot  of  thonsan^  being  aonoidly  carried  off  hj 
weventiTe  disesBee  should  no  longer  disgrace  at  once  onr  boasted 
Chrietianity  and  cirilization. 


We  have  reoeived  a  letter  from  Hr.  G«oigB  Qreares,  H.B.C.S^  Kn  ocdTe 
■anituun  in  HaQchester,  from  which  we  pnbliBh  (wiUk  hU  permuBion)  tlia 
foUowiug  extTBcU : — 

,  *bt-.  23, 1866. 


"Permit  me  to  th&nlc  yon  for  the  very  Tigorous  expotf  at  the  eanl(ai7 
.  .roiiMtioiiB  of  MaDchester  made  in  the  lut  number  of  your  JonmoL  If 
anything  would  brins  the  AuthorilieE  t«  a  sanie  of  their  duty,  such  writing 


would.  But  I  fear  the  case  is  a  hopeless  (me,*  and  that  wtule  the  presenl 
rigiTOt  lasts  wo  must  continue  to  breathe  an  atmosphere  more  or  leM  loaded 
with  the  emanations  from  feculent  matter,  in  various  sUges  of  decomposition. 
Thanks  to  our  good  wateT-BUpply — the  one  sanitary  benefit  conferred  upon  us  by 
the  Corporation — we  hare  escaped  Cholera.  This  fact  was  citsd  by  the  Towi^ 
Clerk  at  one  of  the  meetings  of  the  recent  Hocial  Sdence  Congress,  to  prove 
that  our  midden*«yitem  is  nut  imurious  to  health.  It  would  almost  hare  been 
better  for  us,  in  the  end,  if  we  had  had  a  smart  epidemit^of  Cholera.  The  deatha 
from  Fever  (chiefly  Typhus)  have  in  the  two  last  weeks  been  20  (ud  22,  and 
our  deatit-rala  last  week  was  one  death  higher  than  ^ut  of  liverpooL"    . 

Them  statements  afibrd  striking  confirmation  of  the  viewsexpreMedby  the 
anthor  of  the  above  article ;  and  moreover,  we  suspect  that  if  the  cause  of  the 
Cholen  outbreak  in  Lirerpod  could  be  traced,  it  would  be  fbnnd  to  be  in  some 
way  connected  with  the  water-supply.  That  has  been  (until  the  recent  floods) 
Dotorionsly  deficient,  and  in  a  Report  published  by  Hr,  DnncAn,  the  Liverpocd 
Water  Engineer,  in  July  last,  about  the  time  of  tiie  outbreak  of  Cholera,  he  said : 
"  The  Committee  are  aware  that  the  water  now  at  command  is  insufficient  to 
admit  of  its  being  kept  constantly  on.  Thirty  gallons  per  person  per  day  are 
not  considered  more  thaa  enough  tor  each  person,  of  the  entire  population.  At 
the  preeent  time  we  are  short  of  that  quantity  by  about  83  per  cent. ;  and  I  may 
add  that,  on  a  Tery  recent  occasion,  evidence  was  given  by  an  authority  to  the 
eCtect  that  to  the  scarcity  of  water  hare  been  traced  demoralization,  disease^ 
and  death." 

In  the  same  Beport,  be  says  of  three  wells,  two  of  which  are  ntuated  in 
the  town  (Water  Street,  Uotham  Street,  and  Soho) :  "  The  waters  of  these 
wells  are  bard,  inferior  in  quality,  costly  in  obtaining,  compared  with  those  of 
others,  and  would  not  be  used,  did  not  neoosity  oompeL" 

During  the  existence  of  Cholera,  suspicion  fell  upon  thcae  wells.    Th^ 

wore  permanently  closed,  and  when  It  was  attempted  to  raise  a  discussion  an 

the  cause  of  their  discontinuance,  silence  was  the  order  of  the  day;  but 

recently  again  there  was  a  Beport  from  Ur.  Duncan,  puUiahed  in  November, 

*  Hr.  Oreavee  doea  not  refer  lo  Balfbrd. 
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b  which  he  Bays  of  those  welk :  "  1st.  A«  neardi  Hotham  Street  ...  the 
vMer  U  not  good,  uid  ooatt^  to  obtAin.  It  is  uta&ted  In  a  donsely-poptibted 
diHtrict|U>A«r«nou>«S  can  ieintUTtd eyaiiat ^dQutitm."  ...  "As  ragudi 
Soho  Well  .  .  .  the  water  inferior,  ooetlj,  and  objectioaable.''  .  ,  , 
Water  Street  Well  appeeis  to  be  atJIl  used. 

We  make  these  obfiervatioiiB  with  a  view  to  add  further  evidence  to  that 
cited  bf  Dr.  Lankeeter,  sotatall  to  draw  invidioos  oomporiioiw.  TheLfverpool 
Water  Authorities  deserve  well  of  the  town,  and  thej  merit  (what  np  to  the 
time  these  remarka  are  writtm  thef  have  not  received)  the  support  of  the 
Council,  in  their  endeavours  to  rartricate  Liverpool  from  a  grave  difBcultf  bf 
providing  the  town  with  a  large  aud  ccDStant  water-supply. 

We  would,  however,  draw  the  attentiM)  of  Mr.  Greaves,  as  well  as  that  of 
the  author  of  the  Foregoing  article,  to  the  49th  Section  of  the  Sanitary  Act  of 
18ff6,  and  would  ask  them,  whether,  with  their  stroog  conviction  of  the  danger 
to  which  the  iuhabitaDta  of  tiieir  respective  cities  are  axpoeed  through  the 
Deglcot  of  the  Local  Authorities,  it  would  not  be  deniable  that  Um^  should 
induce  their  townsmen  to  bring  ths  facta  steted  \ij  them  under  the  notioe  tX 
tb«  Home  Secretuy.  An  inquiry  was  lately  held  in  Liverpool  JD  oonnection 
with  a  similar  grievance  to  tiiat  complained  of  by  Mr.  Greavea — namely,  the 
manure  wharves  witliio  t^e  borough,  and  after  an  impartial  hearing  befora 
Mr.  A.  Taylor  (whose  indnstry  and  demeanour  cannot  be  too  highly  lauded) 
an  oBidal  intimatirai  was  sent  down  to  Liverpool  from  the  Home  OfBce  politely 
limiting  the  time  for  the  discontinuance  of  the  wharves  in  tiie  towns. 

If  the  Hoipe  Secretary  be  firm,  and  insist  upon  comptiaace  with  his 
courteonaly-worded  request,  he  will  deserve  great  praise  for  having  broken  the 
ice,  in  putting  the  Act  into  operation  ;  and  it  will  no  donbt  be  gratifying  to 
Mr.  Bruce,  M.P.,  the  fTamer  of  the  Act,  to  find  it  so  soon  carried  ont. 

The  influence  of  this  decision  will  be  felt  in  every  town  where  soch 
nbominations  exist. 

Thk  EpiTOno. 
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CHRONICLES   OF   SCIENCE. 


1.  AGRICULTCEE. 

The  Cattle  Plogae  has  at  length  dwindled  to  altt^ther  insignifi- 
cant proportions.  The  nnmber  of  caeee  reported  weekly  is  rarely 
more  tlian  10 ;  and  an  occasional  aggravation  of  the  disease,  or  ite 
reeppearance  now  and  then  in  old  localitieB,  raising  the  weekly  total 
to  20  or  30,  while  it  no  donbt  shows  what  a  malignant  disorder 
we  still  retain  among  na,  may,  we  hope,  be  taken  to  be  merely  the 
occasional  flare  of  an  expirmg  flame.  How  much  we  owe  to  the 
policy  of  ejttemiination,  rather  than  attempted  cnre,  may  be  seal 
by  the  results  of  the  opposite  system,  as  witnessed  both  in  Holland 
and  among  ourselTea.  In  the  annual  address,  recently  given  by 
the  President  of  the  Boyal  Agricnltnral  SocieW,  it  was  pointed  out 
that  the  nnmber  of  cases  reported  in  two  weeks — the  one  in  Sep- 
tember, 1865,  and  the  other  in  September,  1866,  was  ezactlytne 
same.  tInreBtrict«d  cattle  traffic  dnring  the  two  months  following 
the  former  period,  had  swelled  the  tale  of  cases  np  to  thoosands. 
Iteetmction    of  affected  stock  and  abeolnte  isolation  of   infected 

f laces  during  the  two  months  followii^  the  corresponding  week  of 
866,  had  radnced  the  disease  aUnoet  to  extinction.  In  Holland 
again,  during  the  past  smnmer,  when  here  the  disease  was  yielding  to 
restrictiTe  measures,  it  grew  to  lamentable  proportions — rising  nom 
two  or  three  bondred  cases  weekly  dnring  June,  to  nearly  eight  times 
as  many  in  September.  There  is  certainly  sufficient  gnidimce  for  ns 
here  as  to  the  policy  to  be  followed  if  the  disease  ehonld  reappear 
among  ns  in  anything  like  its  original  severity.  Up  to  the  present 
time  abont  5^  per  cent,  of  the  whole  cattle  stock  of  Great  Britain 
have  been  attacked,  while  of  tiie  whole  stock  upon  infected  &nn8, 
nearly  60  per  cent,  took  the  disease.  Of  the  total  nnmber  of  attacks 
whose  reeiuts  were  known,  35  per  cent,  were  killed ;  51^  per  cent, 
died ;  and  13J  per  cent.  recoTtied- 

The  ntilization  of  Town  Sewage  was  the  snlgect  of  a  conference 
at  Leamington  dnring  October,  which  was  attended  by  a  number 
of  gentlemen  interested  in  the  solution  of  the  difficulties  surroonding 
the  subject.  These  difficulties  are  almost  entirely  the  result  of  an 
extension  of  the  water-closet  system,  by  which  the  waste  of  honsee, 
no  longer  received  into  cesspools  and  carted  away  to  market-gardens, 
is  washed  into  culverts,  and  thence  poUutes  our  rivera.  The  remedy 
offered  by  one  party  to  this  discussion  is  the  irrigalion  of  grass 
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haSa  with  the  dtainage  vater,  which  thus  beoomea  claiified  before 
leaching  the  htot,  imd  yields  a  valuable  produce  dorme  the  procees. 
The  ouer  plan  eonaiatB  in  the  anbatitation  of  earth-cloeeta  for 
water-closets  in  our  honsee.  It  only  needs  that  s  storage  of  d^ 
earth  be  provided  for  use  in  this  way,  and  occaaioDally  replenished ; 
that  the  prejudices  of  aerrants  be  removed  or  OTermled ;  and  that 
frequeoit  removals  of  the  boxes  be  provided  for.  A  well-arranged 
system  of  scavenging  would  then  be  easily  carried  out  with  perfect 
inoffensivenees,  both  m  the  house  and  out ;  and  we  khould  have  a 
most  valuable  manure,  which  might  be  carried,  load  by  load,  to  &rm8 
all  round  our  towns,  where  loads  of  top  soil  for  similar  use  would  be 
readily  obtained  in  exclumge  for  it,  the  diffeience  in  value  being  paid. 
The  difficulty  of  displacing  the  existing  system  would,  however,  be 
very  great ;  and,  committed  as  we  are  by  an  en<ninous  expenditure 
to  the  plan  of  keeping  our  towns  clean  by  vrashing  into  drains,  it  is 
not  at  all  likely  that  the  earth-closet  system  will  be  adopted,  except 
in  detached  bouaee  or  small  villages.  Meanwhile,  at  Croydon,  at 
Sarking,  Sugby,  and  elsewhere,  evidence  is  accumulating  that 
the  irrigation  of  grass  lands  with  filthy  sewage  water,  is  ooth  a 
perfectly  inoffensive  and  a  profitable  process. 

A  meeting  of  gentlemen  interested  in  the  Utilizatian  of  Sewage 
was  held  iu  Liverpool  in  December,  and  owing  probably  to  the 
preeenoe  of  Jjord  Bobert  Montagn,  who  delivered  an  admirable 
address  on  the  snlgect,  the  atteoaance  was  very  nnmerons,  and 
included  the  dlite  of  tbe  town  and  neighbourhood.  There  the 
advocates  of  the  Ectrth-Closet  were  in  a  det'ided  minority,  for  the 
reasons  stated — viz.  that  the  system  is  not  suitable  for  large  towns, 
where  the  quantity  of  earth  to  be  cart«d  would  be  enormous,  and 
because  arrangements  have  already  been  entered  into  between  the 
Liverpool  Corooration  and  the  Sewage  Company,  which  promoted 
the  meeting,  tot  the  utilization  of  all  the  sewage  of  the  town. 

Most  oi  the  statements  made  by  Lord  Bobert  Montagu  were 
repetitions  of  what  is  aheady  knovm  to  agriculturists,  and  has  been 
announced  firom  time  to  time  in  these  pages,  but  it  may  be  of 
interest  to  our  readers  to  know  that  in  Liverpool  it  is  intended  to 
intercept  Uie  sewage  at  the  outfall  of  the  sewers,  and  at  first  to 
experiment  with  it  upon  the  sandy  soil  skiitingthe  Lancashire  and 
Yorkshire  line  &om  Liverpool  to  Southport  There  is  a  large  tract 
of  country  all  about  the  north  side  of  Liverpool,  which  is  at 
present  a  mere  sandy  waste,  but  no  doubt  the  application  of  sewage 
vrater  will  render  it  fertile  and  suitable  for  the  growth  of  rye-grass, 
and  if  the  promoters  of  this  sewage  scheme  can  at  the  same  time 
fertilize  waste  land,  and  render  the  most  unhealthy  town  in  England 
more  healthy,  they  will  confer  a  double  fevour  npon  society.  They 
have  our  very  best  wishes  tor  their  success. 

Professor  Voelcker  has  lately  given  a  leoture  on  the  application 
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of  mannree  before  the  London  Farmers'  Clab,  wluch  is  a  leiiiuk'- 
able  illnatratioii  of  the  progrees  made  towards  a  aatis&ciory 
relatioiiship  between  Bcientifio  teaching  and  fEurm  practice. 
In^io^  of  treating  vegetable  growth  as  a  porelv  chemical  phe- 
nomenon; or  sappoaing,  bb  lectniers  on  agricultural  chemistry 
seemed  formerly  to  do,  that  it  only  needs  the  snpply  of  ele- 
ments in  mannre  to  ensure  a  corresponding  assimilation  of  them 
bv  the  growing  plant,  we  now  learn  &om  the  chemist  what  we 
aueady  knew  by  experience,  that  Inxnmnce  of  growth  and  abun- 
dance of  produce  depend  as  mnch  npon  the  mere  qneetion  of  eren 
and  uniform  distribution  of  food  for  plante — as  much  in  &ct  upon 
its  acceambility — as  upon  the  increase  of  its  supply.  We  are  told,  for 
example,  that  an  inferior  guano  well  powdered  and  mingled  with  a 
sufficient  quantity  of  diluent  material  so  as  to  ensure  its  even  dis- 
tribntion  through  the  land,  may  be  a  greater  help  to  the  fertility 
of  the  Bcdl  and  a  greater  fertilizer  of  the  current  crop  than  a  bett^ 
goaao  imparfeotly  applied.  It  is  a  truth  of  the  same  bind,  which 
I>t.  Yoelcker  also  told  us,  that  no  manure  at  all  upon  a  stpff 
day  land  well  tilled  will  tend  to  its  fertility  rather  than  a  heavy 
dressing  of  &rm  dung  apphed  when  the  land  is  soft  and  liable  to  be 
poached  by  the  horses  and  carts  employed  in  putting  it  on. 

The  apphcatioQ  of  &rm  manure  as  a  top  dreerang  in  dry  weather 
is  BOW  confidently  advocated — even  though  a  soorching  sun  and 
driving  winds  should  canse  the  separation  of  all  evaporable  matter 
from  it.  There  is  no  Ipes  of  ammonia  during  the  putre&ction  of  &irm 
dung.  The  loss  which  it  suffers  during  that  process  is  due  to  the 
washing  of  soluble  stdts  out  of  it  by  rain.  And  if  the  dung  be 
spread  at  once  upon  the  Und,  all  ite  valuable  coostituents  will  find 
their  way  into  the  soil. 

Amcmg  the  other  topics  which  have  occupied  the  agricultural 
world  dunng  the  past  quarter,  is  the  growing  organization  of  tenant 
fiomers  in  Chambera  of  Agriculture,  through  which  their  voice  may 
be  heard  in  public  discussions,  and.  throng  which  their  views  may 
be  inflnentially  urged  on  Government.  We  must  also  refer  to  the 
attempt  of  the  Boyal  Agricultural  Society  to  promote  agricultural 
education  by  the  addition  of  their  prizes  to  the  list  of  ihstinctions 
offered  for  competition  bef(n%  the  University  examiners  of  middle- 
class  schools.  And  lastly,  we  may  mention  that,  moved  by  the 
disasters  of  the  past  harvest  season,  the  Society  of  Arts  is  about  to 
offer  a  prize  fat  any  contrivEmce  or  machine  which  shall  artificiallv 
acoomplkh  or  &cihtato  the  drying  process  on  which  our  hay  and 
com  harveets  depend  for  the  qnali^  of  their  produce. 
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2.  AWmmOLOQY  AND  ETHNOLOOY. 

This  Ghromcle  bean  a  beading  new  to  the  '  Qnorterly  JotmiBl  of 
Scdenice,'  and  it  may  therefore  be  as  well  to  define  at  the  outset  the 
snbjects  which  we  ahall  attempt  to  represent  in  it.  Of  late  yeera 
ArcbKoIoCT  has  dived  deeply  into  the  records  of  our  tooe,  bringing 
to  the  sn^ice  many  facts  and  inferences,  which  throw  li^t  on  the 
meet  recent  portions  of  Geological  Hiatory.  Ethnology  also  has 
made  rapid  progress,  and,  from  baying  been  a  mere  catalogne  of  the 
characters  of  t£e  sereral  rarietiee  of  one  Natural  History  species, 
has'oome  to  poaaeas  a  wider  scope  and  a  higher  aim.  Archsaology 
and  Ethnolo^  thus  shade  off,  on  the  one  hand,  into  Geology  and 
Zoolo^,  and  on  the  other,  into  Modem  History  and  Politics.  It 
is  in  ueir  former  relation  only  that  we  sball  in  this  Chronicle 
discoss  their  progress,  as  in  this  respect  only  do  they  concern  the 
student  of  Natural  Soence.  , 

We  cannot  do  better  than  b^;in  onr  new  Chronicle  with  an 
accomit  of  the  great  work,  entitled  'BeUqniiB  Aqnitanicfe,' * 
oommenced  by  the  late  Mr.  Henry  Christy,  F.B,S.,  and  M.  E. 
Lartet,  and  continued  by  the  latter  with  the  assistance  of  some  of 
the  best  antiquaries,  including  Kr.  John  Evans,  Mr.  A.  W.  Fiaoks, 
and  Mr.  W.  Tipping ;  it  is  published  at  the  expense  of  Mr.  Christy's 
ezeeuton,  and  is  edited  by  Professor  T.  Bupert  Jones.  Three 
parts  have  now  appeared,  illustrated  by  nomerons  plates  and 
woodcuts ;  but  there  does  not  seem  to  be  any  Byeteniahc  arrange- 
ment, the  different  objects  appesxing  to  btive  been  figured  and 
described  as  convenience,  rather  thaa  a  system,  required.  The 
results,  however,  are  sufficiently  interesting  now,  and  will  probably 
be  made  much  more  so  by  the  inferences  which  will  hereafter  be 
dravra  from  their  consideration  by  the  experienced  savans  concerned 
in  the  publication  of  the  work. 

In  the  Dordogne  district  tho  sides  of  the  valley  of  the  Vezer^ 
and  of  the  gorges  of  its  tributary  streams,  rise  in  great  escarpment^ 
crowned  with  projecting  cornices,  below  which  are  seen  horizontal 
nichee  or  hollow  flutings;  in  these  cliffs  occur  also  numerous,  caves 
and  rock-shdters  either  at  the  level  of  the  floods  of  the  present  day, 
or  higher  up,  thus  showing  that  no  alteration  in  the  level  of  the 
district  baa  taken  place  since  their  formation.  These  cavities  are 
for  the  most  part  mere  shelters,  so  we  must  suppose  that  when  they 
were  inhabited  by  man,  as  they  no  doubt  were  at  a  remote  period, 
a  protection  was  erect«d  out^de  them,  or  that  the  people  umng 
tliem  were  extremely  unrivilized.     Indeed  it  is  evident  that  they 
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wore  need  chiefly  as  fireplace*,  for  heartli-fltiiff  fa  abundantly  found 
in  moet  of  them ;  and  it  is  cnriooB  to  obeerre  that  at  the  pieeent 
Aa.j  the  cottages  of  the  district  are  bnilt  in  preciaely  cdmilai  posi- 
ticois,  the  fireplaces  being  Edti]at«d  in  the  face  of  the  rock.  The 
beaiih-stnff  has  yielded  a  mine  of  organic  wealth  in  the  shape  d 
lemains  of  animalB,  vhich  had  been  kilted  for  fix>d,  cooaieting  cluefly 
oS  the  reindeer,  the  hoise,  and  the  oz,  with  the  ibex  and  the  chamois. 
The  "  wild  boar  was  scarce  or  bnt  little  eaten,"  and  with  the  s^^^ 
tion  of  the  horse  tlie  fanna  tends  to  a  nortbem  grouping.  The 
rock-dwellers  were  not  tmaccnstomed  U>  more  delicate  food,  as  ia 
proved  by  "  the  many  bones  of  birds  and  of  salmon  which  are  mixed 
with  the  retuse ;"  they  also  seem  to  have  been  yery  fond  of  marrow, 
as  the  marrow-bones  have  invariably  been  spht  for  the  purpose  of 
exfa'acting  it  The  question  whether  the  rocknlwellers  cookea  their 
food  is  at  present  unsettled.  The  bonee  do  not  show  traces  of  the 
action  of  &e,  so  that  the  meat  could  not  have  been  roasted ;  and  there 
is  not  sufficient  depth  of  earth  below  the  hearths  to  eocoorage  the 
supposition  that  it  was  cooked  by  being  buried  in  the  earth,  and 
havuig  a  fire  hghtcd  over  it.  Thus  there  remains  bnt  one  method 
poBsiUe — boiling :  that  these  people  boiled  water  is  certain  because 
the  "boiling-stones"  have  be^  found,  and  they  have  evidently 
been  heated  for  the  purpose ;  but  no  pottery  is  forthcoming,  so  the 
water  was  probably  boiled  in  hollows  in  the  rotJi,  The  cUmate 
of  the  country  at  uie  time  when  the  rock-dweUers  peopled  it,  was, 
as  already  indicated  by  the  &una,  very  much  colder  thui  it  is  now ; 
but  anotiier  argument  has  been  very  ingoiiouslT  used  by  the 
anthors,  namely,  that  in  the  Soutb  of  France  at  the  present  day 
such  masses  of  animal  remains  as  we  find  in  the  caves,  would 
speedily  become  a  fearfnlly  decomposing  mass;  bestdee  which  the  rock- 
dweUeis  have  "  almost  invariably  chosen  a  southern  exposure,  and  the 
wumeet  and  snnnieet  nooks  for  their  residences."  The  causes  of  this 
colder  chmate  have  not  yet  been  entered  upon :  but  as  there  has  been 
litUe  or  no  change  of  level,  and  there  are  no  high  mountains  in  tbe 
vicinity,  it  will  certainly  be  a  pnzzla  The  implements  and  the 
&una  point  to  a  much  later  period  than  that  usu^y  denominated 
"  Ctlacial,"  so  it  is  unlikely  that  the  cause  was  cosmical ;  and  it  is 
difficult  to  conceive  what  local  changes  in  the  character  of  the  snr- 
£aoe  would  have  so  great  an  effect. 

The  implements  found  in  the  caves  and  rock-ehelters  ate  won- 
derftUly  interesting,  and,  fbrtnnately  for  antiquaries,  ate  illustrated 
with  the  most  prodigal  liberality.  A  comparison  of  them  with 
recent  implements  in  use  amongst  uncivilized  peoples  pcsnts  in  the 
same  direction  as  the  iaima,  namely,  northwards.  The  implement 
are  either  of  flint,  bone,  or  deernom,  and  comprise  almost  every 
concavable  variety ;  in  flint  "  from  kuce-heads  long  enough  and 
stout  enough  to  have  been  used  against  the  largest  animals,  down 
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to  lancets  no  larger  than  flie  bhde  of  a  peiikuife,  and  pierdng 
infffToments  of  the  size  of  the  smallest  bodtcin ; "  and  in  nom  or 
bone  ever;  variety  of  chisel,  awl,  harpoon,  asd  arrow,  with,  lastlj, 
*  eyed  needles  of  eompact  heme,  finely  pmnted,  polished,  and  drilled, 
viui  ron&d  eyee  bo  amall  and  regular,  that  it  requires  en)eriiDent 
to  prove  that  they  could  have  been  drilled  with  etone.  Although 
we  have  dwelt  too  long  on  this  moat  interesting  publication  in 
its  nnfiniahed  state,  we  must  jnst  mention  that  it  shows  already 
tiiat  in  theee  caves  tlw  worls  of  art  were  discovered  which  have 
alzea^  been  noticed  and  figured  in  this  JoumaL'  MM.  Lart^ 
and  (^risty  have,  indeed,  proved  that,  so  &r  as  we  know,  France 
vras  t^e  hirth-place  of  the  Fine  Arte,  the  Dordt^ne  Caves  having 
famished  evidence  of  the  cultivation  by  the  rock-^wellen  of  Mnsic, 
Painting,  and  Scoipture,  Music  being  represented  by  whistles  made 
oat  of  <&&  phalangeal  bones  of  the  rmdeer  or  chamois ;  Sculpture 
by  an  ornamented  poniard-handle  and  many  similar  examples, 
figured  as  before  cit(4 ;  and  Painting  by  the  traditioQal  red  ochie 
jsint  of  t^  savage. 

I>£,  Ferdinand  Eeller's  '  Lake-dwellings  of  Switzerland  and 
other  parts  of  Furope,'t  which  has  been  translated  and  arranged 
by  Mr,  J.  R  Lee,  is  a  work  of  hardly  less  interest,  and  cWns 
fiLio  a  spedal  notice  at  our  hands.  The  lake-dwellings  consist  of 
pile-dwellings,  bscdne-dwelHiigs,  and  crannc^ee.  The  pile-dwellings 
were  thus  bmlt:  piles  having  been  driven  into  the  bed  of  the 
lake^  thdr  heads  were  hrought  to  a  level  and  cotmected  by 
platform-beams,  festened  either  hy  wooden  pins  or  by  means  tn 
mortiBeB  or  central  hollows  in  the  heads  of  'am  v^'ticai  piles ;  and 
the  hold  of  tlie  piles  in  the  bed  of  the  lake  was  in  some  cases  further 
strengthened  by  large  quantitiee  of  stones  foeong  broug^  in  boala 
and  sunk  around  than. 

The  iasciiie-dwailingB  have  a  very  peculiarly  constructed  founda- 
tion, which  was  composed  of  horizontal  layers  of  twigs  instead  of 
vertacal  pilea ;  bat  a  lew  of  the  latter  were  also  used  as  stays  or 
guides  for  the  great  mass  of  sticks.  These  &scin&-dwellings  are  to 
some  extent  of  similar  construction  to  the  crannoges,  wlii(£  consist 
of  &ui  following  portions :  (1.)  an  enter  rim,  or  stockade  of  piles  or 
boards,  enclosing  either  a  circular  car  oral  space,  the  lowest  bed 
within  which  is  made  up  of  "a  mass  of  ferns,  branches,  and  other 
vegetable  matter,  generally  covered  over  with  a  layer  of  round  lo^ 
cut  into  lengths  of  from  four  to  six  feet,  over  which  is  usually , ' 
fbtmd  a  quantity  of  clay,  gravel,  and  stones." 

Such  are  the  varietiea  of  Bubstructure  of  the  lake-dwellings;  bat 

•  No.  III..  July,  1864,  pp.  578-582. 
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of  the  snpentnictiire  very  little  is  knom,  except  that  the  huts 
were  rectangnlar,  and  that  each  one  yna  pioTided  'with  a  hearth 
consisting  of  three  or  four  large  dabs  of  stone.  There  are  some 
peenliarities  in  the  distrihntion  of  these  dwellings  which  deserve 
notice ;  for  instance,  &eciD&-dwellingB  "  occni  chiefly  in  the  Bmaller 
lakes,  and  apparently  belong  to  the  8tone  age,"  while  many  of  the 
pile-dwellings  have  been  mhabited  in  the  Stone,  Bronze,  uid  Iron 
ages.  Grannogefl  have  been  found  chiefly,  if  Dot  entirely,  in  Ir&- 
luid  and  ScotlaDd,  and  t^iey  appear  to  baTQ  been  chieftains'  fbrt^ 
and  &stneeBee  fbz  occaaionBl  reti^at,  while  the  Swiss  lake-dwellings 
vere  places  of  permanent  habitation  for  &mi]iaB  and  tribes.  The 
latter  were  placeil  at  a  greater  or  leas  distance  from  the  shore,  and 
their  site  appears  to  have  been  determined  by  soch  drcmnstances 
88  would  be  appreciated  by  people  enjoying  a  peaceful  existence^ 
"  as  even  the  earnest  settlers  were  not  only  fishermen  and  hunters, 
but  also  shepherds  and  agricoltutista."  It  also  appears  that  thej 
were  traders,  even  in  the  Htone  age,  for  soch  a  matOTial  as  nephrite 
could  only  have  been  obtained  by  barter,  aa  it  does  not  occni  in 
Europe ;  while  in  later  times  they  must  hare  procured  iron  by  the 
same  means.  They  apparently  dothed  themselres  with  hides  and 
Bkins,  as  well  as  with  plaited  and  voven  flax,  and  it  seems  probable 
that  they  had  a  religion,  for  Dr.  Keller  infers  certain  figures  of  the 
orescent  moon  to  have  been  objects  of  worship  from  the  earliest 
period.  We  have  no  space  to  trace  the  advance  of  civilization 
amongst  the  lake-dwellerB  during  the  supposed  socceeedve  periods 
of  Stone,  Bronze,  and  Iron ;  but  we  have  said  enough  to  draw  atten- 
tion to  the  subject,  which  is  illnstrated  with  extraordinary  com- 
pleteness by  the  discoveries  described  in  Dr.  Kfller's  work,  and  we 
therefore  leave  it,  with  the  question  of  the  existence  of  the  lake- 
dvrellings  so  late  as  the  Gallo-Boman  period,  to  be  discussed  by  the 
antjqnary  and  the  ethnol<M;i8t. 

The  Grsnnoges  of  Ir^nd  and  Scotland  were  built  on  shallows 
or  islands,  and,  as  already  remarked,  appear  to  have  been  places 
of  retreat,  thus  indicating  a  great  conhast  in  the  hahiis  of  these 
people  from  those  of  the  Swiss  lake-dwellers. 

T)r.  Keller  is  of  opinion  "  that  the  diflferent-eettlemeDts  in  what 
are  called  the  Stone,  we  Bronze,  and  the  Iron  ages  do  not  indicate 
a  succession  of  raoes,  or  the  destruction  ctf  one  people  by  another, 
but  merely  difier^t  grades  of  civilization  amongst  one  and  the 
same  people,"  and  that  the  lake-dwellers  belonged  to  the  same 
people  as  their  contemporaries  on  the  mainland.  He  also  accepts 
the  condnsioD  that  ctsiain  btooze  objects  of  a  peculiar  form  and 
ornamentation,  such  aa  some  of  those  found  in  tne  settiements  on 
the  land  and  in  the  lakes,  are  referable  to  the  Celts ;  and  as  history 
makes  no  mention  of  any  early  pec^le  but  the  Celts,  who  received 
their  dvilization  in  later  times  nom  the  Bomans,  he  infers  "  that 

Uigilized  by  Google 


1867.]  Archsa^4igy  and  Ethnology.  83 

it  woTtld  be  contrary  to  all  the  facte  adduced  to  arrire  at  any 
conclnsioii  bat  tbia :— that  the  boildeni  of  the  lake-dwellings  were  a 
branch  of  the  Celtic  popnlatioii  of  Switzerland,  but  that  the  earlier 
settlements  bebog  to  the  prehistoric  period,  and  had  already  bUen 
into  decay  before  tiie  Celts  took  thc^  place  in  the  hi^ry  of 
Enrope." 

Mr.  Laiog's  book  on  the  *'  Prehistoric  Bemains  of  Csithnefla,"* 
has  been  received  with  small  &Tour  by  the  antiquaries  of  that 
coonty,  and  his  concloaioD  that  the  human  remains  found  by  him 
in  certain  kisfs  and  monnds  belong  to  the  Early  Stone-period,  baa 
excited  a  rather  warm  controTersy ;  while  bis  assertion  that  the 
Caithness  people  of  that  time  were  addicted  to  oaonibalism,  has 
been  indiguanuy  repidiated  by  e'err  patriotic  Scot.  The  last  two 
Dombera  of  the  '  Anthropological  Beview '  contain  several  papers 
by  Messrs.  Anderson,  Shearer,  Cleghom,  Petrie,  and  Dr  Hunt, 
in  which  Mr.  Laing's  statements  and  inferences  are  severely 
criticized,  and  the  opmion  of  these  authors  seems  to  be  that  the 
remains  are  very  reoent,  probably  not  more  than  three  or  four 
centuries  oU.  The  principal  series  of  graves  are  said  to  be  the 
burial  places  of  shipwrecked  seamen,  and  to  occnx  in  a  raised 
beach,  not  in  an  artificial  motrnd.  That  some  stone  implements 
hare  been  found  is  admitted,  but  they  do  not  seem  to  have  been  in 
any  case  disoovored  by  the  explorers  themselves ;  but  even  if  their 
authenticity  is  here(ul«r  proved,  as  Mr.  Shearer  lemuks,  "the 
whole  thing  is  now  so  mixed  up  together  as  to  reader  any  of  the 
things  in  a  scienli£c  inquiry  utterly  useless."  Mr.  Laing  is  thus  ' 
charged  by  these  authors  with  having  made  a  most  extraordinary 
series  of  blunders,  and  to  have  be^  rather  careless  of  ensuring  the 
authenticity  and  isolation  of  specimens  &om  different  localities  and 
of  different  ages. 

The  Congress  of  the  Ardueologicsl  Institute,  held  in  London 
during  the  past  summer,  deserves  notice  here  chiefly  on  account 
of  the  luminous  address  delivered  on  the  occaedon  by  Sir  John 
Lubbock,!  in  whidh  that  zealous  etbuok^ist,  antiquary,  and 
zoologist,  sketched  out  the  present  condition  of  that  portion  of 
archaeological  science  whidt  r^t«8  to  what  he  terms  the  "  Primeval 
Period,"  chiefly  with  a  view  of  showing  that  the  method  hitherto 
employed  almost  entirely  in  geology  and  zoology  had  been  applied 
to  arcnffiologr  with  the  SEune  success  as  had  attended  its  use  in 
the  former  oranches  of  knowledge.  By  the  term  "Primeval 
Period,"  Sir  Jdm  indicated  that  extending  from  the  first  appearance 
of  man  down  to  the  commencement  of  uie  Christian  era,  and  to 
*  '  The  PMhiitorio  Beouini  of  CciiUiTtesa.'  B7  SuduoI  Lwiir,  Esq.,  H.P., 
V  0.8.  With  Nobs  on  (lia  Human  BemBiuft  by  Tbumiit  H.  Hiulej,  F.B.B. 
ViUisna  tc  Norgate. 

t  Onr  noUoe  of  thii  Address  U  bsiod  oa  Hw  Boport  of  Jt  vLioli  af^ieftred  in 
tlie  •  AtbnuraiB '  bt  ixSj  2lBt,  18M. 
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this  ran^  of  lime  he  confined  hie  obKrvationB.  The  period  has 
been  divided  into  four  epochs,  namely,  (1)  the  Palieolithic  or  Firot 
Stone-iige ;  (2)  the  Neohthic  or  Second  Stone-age ;  (3)  the  Bronze- 
age{  and  (4)  the  Iron-age ;  so  we  cannot  do  better  than  consida 
their  distinddve  characters  aeriaiim. 

The  Palaeolithic  age  is  the  most  ancient  period  in  which  we  han 
BDj  proofa  of  the  existence  of  man,  althon^  there  are  faint  indica- 
&ma  of  his  preeence  in  still  earlier  times.  The  antiqnitiee  belonging 
to  this  epoch  are  those  whi(di,  oocnrring  in  beds  of  grarel  and 
loess,  as  well  as  in  caveH,  associated  with  the  remains  of  extinct 
animals,  hare  received  so  mnch  attention  &om  geologists  and 
■ntiqnariaB  daring  the  kst  few  jean.  The  climate  of  Western 
Enrope  during  this  period  was  mnch  colder  than  it  is  now,  and 
the  inhabitante  used  rode  implements  of  stone  (flint  chiefly),  which 
'mm  not  pcJished,  and  some  trpes  of  which  differ  remarkably  from 
aky  of  those  of  later  date ;  mey  were  ignorant  of  pottery  and  <^ 
metals,  as  aleo  are  many  racee  of  sayage^  at  the  present  day. 

I>aring  the  Neohthic  age  in  Enrope  polished  stone  axes  and 
Imnd-made  pottery  vete  extenavely  used,  long  before  the  discoven' 
or  intiodnction  of  metals.  To  this  period  belong  the  Daniw 
IdokkeoindddingB,  many  of  the  Swiss  lace-dwellings,  and  aereral  of 
ibe  tnmnli  or  bnrial-moonds ;  bnt  the  objects  reEerable  to  it  do 
not  oocor  in  rirer-graTels.  Domeetio  i»iiTna.k  were  reared,  and 
agricnltaral  porsnits  were  followed  by  the  Neolithic  people,  who 
belonged,  apparently,  to  at  least  two  distinct  races,  as  in  the 
tomnh  two  forms  of  skull  have  been  fbond — one  long  and  the  othec 
rooad. 

Implements  of  stone  remained  in  use  during  the  Bronze  ag^ 
and  those  of  bronze  were  chiefly  copies  of  the  former ;  the  potterr 
vas  mnch  better  than  that  of  the  Neohthic  age ;  and  although  mocii 
of  it  was  still  hand-made,  some  is  said  to  show  marks  of  the  potter's 
wheel.  Gold,  aniber,  and  glass  were  used  for  ornamental  purposes; 
bnt  silver,  zinc,  lead,  and  inm  were  apparently  ankoown,  as  well  as 
coins  and  writing 

During  the  Iron  age  the  metal  which  ^ves  its  name  to  the 
period  was  first  used  for  weapons  and  cutting  instnimenta,  and  here, 
Sir  John  Lnbbock  remarks,  "we  emerge  into  the  broad  and,  in 
many  respects,  delnsive  glare  of  history."  With  the  exception  (tf 
the  use  of  iron,  the  differences  between  the  implements  of  this 
period  and  those  of  the  Bronze  age  are  mostly  reuttire ;  e.  g.  "  the 
objects  which  accompany  bronze  weapons  are  much  more  archaic 
than  those  which  are  found  with  weapons  of  iron."  This  fact,  and 
"  the  frequent  occurrence  of  iron  blades  with  brtmze  handles,  and 
the  entire  aheence  of  the  reverse,"  are  sufficient  to  show  that  the 
use  of  iron  mnst  have  sncoeeded  and  replaced  t^t  of  bronze. 
Another  &ct  of  interest  is,  that  the  bronze  associated,  with  inm 
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frequently  ocmtaiDS  lead  and  zinc  in  comdderftble  qnantities.  Beeddes 
these  duracteiistks,  'we  may  mention  that  sUver  was  used  for  ornar' 
mentB,  aad  tiiat  inscriptionB  of  the  Iron  age  hare  been  discovered 
in  mors  fluui  one  locality. 

The  fin-^oiiu;  w  a  mere  outline,  more  or  leas  indefimtd,  cf  the 
diaracteristica  of  these  four  epocha,  as  described  \rf  Sir  John 
Lnbbock;  we  have  already  filled  in  some  of  the  detula  for  the 
earlier  ages  in  noticing  the  works  of  Messrs.  Christy  and  Idrtet, 
and  of  I^.  Seller ;  bnt  with  respect  to  the  later  periods,  we  hope 
to  have  an  !^p<ntnnity  of  aaying  something  more  on  a  fatore 


3.  ASTBONOMT. 

{Induing  th«  Froeeedingt  of  the  Botfdt  Adronomieal  Society.) 

SiNOB  onr  last  Chronicle  was  in  type,  we  hare  heard,  with  regtet, 
of  the  death  of  Hermann  Goldscbmidt,  the  aatronomer.  The  Iobb 
to  Bcience  is  a  serions  one.  Originally  intended  to  socoeed  his 
fiither  as  a  merchant,  Goldecbmidt  at  the  age  of  thir^  commenced 
the  study  of  painting.  He  pnrsaed  this  art  Hnccessfmly  for  fifteen 
years,  and  was  already  foity-&Te  years  old  when  he  tamed  his 
attention  to  astronomical  obeeiration.  He  deroted  Umself  with 
saoh.  sncoess  to  this  new  pursuit,  that  in  the  oonrae  of  nine  yean 
he  added  thirteen  new  Dsteioida  to  the  solar  mtem,  disooreied 
many  variable  stars,  and  determined  the  places  of  3,000  stars  not 
marked  in  the  cht^  punished  by  the  Academy  of  Berlin.  It 
is  to  be  noted,  for  the  enconragement  of  amateora,  that  the  instm- 
ments  nsed  by  Goldscbmidt  in  effecting  this  important  series  of 
laboiire  were  of  very  moderate  dimensions.  We  pelieve  his  most 
powerful  instntment  was  a  five-£x>t  achromatia  monated  on  a 
■  moraUe  tripod  stand. 

The  Padre  Seochi  at  Borne  has  attacked  tbe  spectmm-analysis 
of  stars  with  oonsiderable  success.  Before  presenting  the  resnlts 
attained  hj  him,  however;  we  must  premise  that  interesting  as  they 
are,  the  method  of  observation  does  not  seem  oompatable  for 
accuracy  to  that  pursued  hy  Mr.  Huggins  and  Pro&esor  Miller. 

The  spectrometer  used  by  Secchi  consists  of  a  cylindrical  lens 
(focal  length,  three  inches)  placed  in  front  of  and  near  the  eye-pieoe. 
Beyond  toe  lens  is  placed  a  priam  of  Amici,  in  which  the  deviation 
is  nil.  He  recommends  this  arrangement  as  powerful,  and  also  as 
cheaply  applicable  to  amatears'  telescopes. 

Becchi  applies  the  following  method  of  comparison :— the 
spectrometer  Deing  so  placed  that  the  lines  in  the  spectrum  are 
parallel  to  the  cel^tial  equator  (that  is,  to  the  direction  of  the  star's 
apparent  moticai)  a  known  or  cconparisou-atar  is  brought  on  to  on^ 
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of  the  threads  of  tike  finder ;  letoming  then  to  the  large  teJeacope 
the  obserrer  brings  ooe  of  tiie  points  of  the  micrometer  behind  000 
of  the  princLiwI  Imes  of  the  stars  spectrum.  The  star  to  be  com- 
pared with  the  fiiBt  is  then  brought  mider  the  aame  thread  of  the 
finder.  If  then  the  micrometer  point  cwicides  with  a  line  of  the 
Bpectrma,  this  line  uid  the  line  of  the  first  star's  apectrom  are 
eridentlj  identieal. 

One  of  the  most  tematkable  lesolfs  (aaemcing  its  cortGctness) 
of  Secchi's  researches,  is  the  obeerration  that  two  si^is — y  Cassiopeiie, 
and  j8  LjitB — show  bright  lines.  In  y  Caasiopeie,  for  instence, 
there  are  sereial  bright  lines,  but  one  dominant  line  in  the  bine- 
green,  taking  the  place  of  a  dark  liofr— the  well-known  line  F  of 
hydrogen — in  other  Btar-^>ectra.  The  spectra  <^  these  two  stars 
are  compared  by  Seccbi  with  the  continnoiiB  qtectmui  croeeed  b; 
bright  Imes  given  by  magnesinm. 

The  observation  woud  eeem  to  indicate  that  some,  stars  ow9 
their  light  in  part  to  the  Imninosity  of  their  gaseooe  envelopes,  and 
notably  to  the  |»¥8ence   ol  burning  hydrogen. 

Before  leaving  the  Babjeet  of  ^ectrmn-uuJyms,  we  most  note 
the  investigatifm  by  M.  Janaen,  of  Paris,  of  tiie  ftamation  of  dark 
tines  when  light  passes  through  aqneons  vaponr.  He  has  ascer^ 
tained  that  the  intensity  of  certain  hnes  seen  m  the  solar  spectrnm 
varies  with  the  anunnt  of  moisture  jKesent  in  the  atmosphere.  By 
transmitting  the  light  of  sixteen  gas-bnmere  through  a  tube  fiUed 
with  steam  he  reprodnoed  all  these  lines.  Father  Secchi  appears 
to  have  anticipated  this  discovery. 

M.  Chacomac  has  published  an  interesting  paper  on  Cometa 
Space  will  not  permit  ns  to  deal  with  the  subject  otherwise  than 
briefly.  He  compares  t^^ether  the  atmospheres  of  the  son,  of 
Janets,  end  of  comets,  nnder  the  several  conditions  of  temperatnre 
and  ^tractiaD  to  which  those  atmospheres  are  subject.  In  the  case 
of  planets  it  ia  possible  that  there  should  be  an  eqmlibriam  between  ■ 
the  attractive  force  of  the  planet  on  the  external  layers  of  the 
atmosphere,  and  the  elastic  forces  of  the  layere  below ;  in  soch  a 
case  the  atmosphere  will  hare  a  definite  limiL  But  this  clearly 
cannot  be  the  state  of  the  atmos^eres  of  comets  near  perihelion, 
nor  of  the  solar  atmosphere.  Beyond  the  bounds  ca  the  solar 
attraction  the  forces  of  dilatation  exhibit  themselves  as  projective 
forces  acting  ontwards  irom  the  solar  periphery.  The  rays  of  the 
solar  aureole,  in  total  echpses  of  the  son,  indicate,  by  their  configu- 
ration, the  expansive  force  of  gases  violently  projected  into  plane- 
tary space.  To  a  similar  expansive  action,  acting  upon  cometary 
atmospheres,  the  formation  of  cometary  aigrettes  is  attributed, 
while  the  formation  of  comets'  toils  is  ascribed  to  repulsion,  pro- 
duced bvthe  ^pansive  forces  of  the  solar  atmosphere. 

M.  Leon  foncanlt  has  devised  a  new  method  of  solar  obBerva- 
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tiiMi.  Thia  oonfflste  in  oorering  an  achrDmBtic  objectrglaaa  with  a 
thin  fihn  of  BilTer.  Such  a  fihn,  be  finds,  doee  not  interfere  ^rith 
the  definitioD  of  the  eon.  The  rays  from  the  less  re&angible  end 
of  the  Bpectrnm  are  stopped,  while  the  otlierB  enfGce  to  exbiHt  the 
solar  featttree.  M.  Leverrier  pronooncee  very  fevoniably  on  this 
atrangement,  which  "  leemt  to  proroifle,"  be  says,  more  distinct  yiews 
of  the  son  tban  have  hitherto  been  obtained.  Other  obeerrers  find 
the  details  of  the  solar  disc  slightly  "  veiled "  when  tbns  viewed. 
It  appears  to  os  that  there  are  several  objections  to  the  new  method, 
and  we  should  not  recommend  amatenrs  to  have  a  valuable  object^ 
glass  silvered,  until  something  more  is  heard  as  to  the  possibility 
of  restoring  the  glass  to  its  original  state. 

£nt  we  hear  of  a  contrivance  by  Messrs.  Q.  and  S.  Herz  of 
Munich,  which  seems  to  promise  betta:  views  of  the  sun  than  have 
ever  yet  been  obtained.  In  their  solar  eye-piece,  two  pairs  of 
plane  nngilvered  glass  mirrors  are  so  placed,  that,  by  rotatmg  one 
pair,  any  part  whatever  of  the  son's  hght  may  be  intercepted.  By 
this  arrangement  no  &lfie  colour  is  introduoed,  as  with  bine,  or 
neutral-tint  glasses.  Fatber  Seccbi  says  that  filirm  are  seen 
with  a  &oey  tint  (the  oolonr  of  the  protuberances  seen  in  solar 
ec^pses),  in  QiB  new  ocular,  which  appeared  blue  in  the  cominon 


The  display  of  meteors  (or  Humboldt's  Btar-«hower,  as  some 
name  the  ph^omenon)  fimy  equalled  the  expectations  of  the 
most  sangnme.  Mr.  Dawes  considers  that  upwards  of  3,500  fell 
before  2h.  15m.,  on  the  morning  of  November  14th.  Mr.  Tal- 
m^e  noted  the  following  numb^s  in  succeesive  intervals  of  five 
minutes  from  12h.  52m.  to  2h.  12m. :— 115,  125,  231,  324,  239, 
214,  147,  104,  109,  57,  56,  31,22,  28,  37,  20,"  showing  that  the 
Ti|q.Tirnniin  inteufflty  of  the  shower  occurred  at  about  a  quarter-past 
one.  While  Mr.  Hind  and  M.  Ihi  Ghaillu  (who  assisted  hun) 
note  that  "  few  of  the  meteors  were  remarkable  for  brilliancy  or 
perastence  of  the  trains,"  Mr.  Harris,  of  Sonthem-hay,  near  Exeter, 
remarks,  that  at  Ih.  15m.  a  v^  bright  meteor  burst,  causing  a  light 
a»  bright  ax  daylight,  leavii^  a  train  which  lasted  /»■  a  quarter 
of  cm  hour.  This  is  probably  the  same  meteor  that  is  described 
by  Mr.  Heath  as  paasmg  through  the  Pleiades  at  1.80  a.h.,  and 
living  a  trail  whiob  did  not  disappew  for  four  minutes.  A  more 
Batis&ctory  observation  of  this  "  bn^t,  particular  star,"  is  that  made 
by  Capt.  Noble,  the  astronomer.  He  notes  it  as  "a  splendid  one," 
hour  13h.  -iOm.  10s.  (that  is,  lb.  20m.)  8.W.  of  Pleiades,  leavings 
train  which  lasted  upwards  of  five  minutes  by  the  Observatory 
dock,  and  which  gradnally  contracted  into  a  irisiform  mass  (like 
81  M.  Androifiedffi),  then  into  an  wnorphods  one,  and  finally  disap- 
peared behind  a  doud.  Some  of  these  more  permanent  streaks, 
observed  in  the  telescope,  were  found  to  be  in  iocns  with  the  ttaxB^ 
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iodicatiBg  &  distance  ol  at  least  40  or  50  miles.  This  obeerration 
is  due  to  Mr.  Bird,  c^  Birminghani. 

AVHle  CD  tlie  snbjeci  of  meteorites,  we  may 'note  that  tlia 
French  Academy  has  rec^ved  an  intimatiMi  from  Msrshel  Yail- 
laiit,that  Marshal  Bozaine  has  found  an  aerohte  in  M^co  weighing 
no  lees  than  86  J  kilogiammefl  (consideraUy  more  thaD  three-qnartcis 
of  a  ton !) 

In  tho  '  Adronomiscke  Nachrichien '  (No.  1,606)  ig  m  acconni 
from  C.  Behnnann,  of  Gottiugen,  of  shooting  stars  craning  out  of 
a  thick  clond,  alxmt  15°  &om  the  horizon.  The  dond,  which 
coTered  Uie  aky,  was  so  dense  that  meteors  conld  not  have  been 
seen  throngh  it.  He  consdas,  therefore,  that  the  stcoB  were  dnven 
through  t£e  cloud,  and  came  within  one-tenth  of  a  mile  &om  the 
earth.  It  spears  to  ns  that  we  hare  read  of  phencHnena  strikingly 
resembling  those  described  by  M.  Behnnann, — in  Arago's  Metecm)- 
logical  E^jB,  under  the  head  '  globular  ligTdmnffB.' 

The  planet  Mars  will  be  in  oppoedtion  on  January  10th,  1867, 
and  though  less  &Touiably  stnated  as  respects  distance  than  in 
November  and  December,  1864,  ex  October,  1862,  wiU  be  well 
worth  careful  study.  In  &ct,  the  preeentati(m  of  UaJna,  and 
the  j^u<miena  exhibited  upon  his  snz&ce,  vary  oonsideiably 
fixun  opposition  to  opposition ;  the  complete  study  of  the  planet 
reqmree  that  he  should  be  observed  at  opporations  occurring  all 
round  the  ecliptic.  As  respects  the  otmoabona  of  1862  and  1864, 
we  refer  our  readers  to  Professor  PmUips's  ^sphlc  paper  in  .our 
volume  for  1865.  In  the  approaching  oj^weition  the  Polar  pre- 
uentaliun  of  the  [Janet  (as  seen  in  an  inverting  teleso^)  will  ba 
thai  sbo'^  in  Fig,  1. 


The  ontlines  of  continents  and  eeas  here  marked  in  «ce 
obtained  &om  the  map  accompanying  the  above-named  article. 
By  tracing    (fFom  Fig.    1)  a  series  of  meridian  onl^es,  and 
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filling  in  from  ProiesBor  Fhillipe'  uoip,  our  Mlrouomical  nsden 
will  be  enabled  to  obtain  yierm  of  the  planet  at  BOOoeesiTe 
mterrals  of  two  (Martial)  honra.  Snch  Tiews  ^oold  eaflSoe 
for  compariaon  with  any  teleecopio  fiewB  taken  neax  tbe  time 
of  sontbmg*  or  with  views  taken  at  any  hour,  if  doe  regard  be 
pod  to  the  varying  tiope  of  the  plaoef  a  aids.  Towaida  the  end  of 
Fehroary  the  planet  (now  become  much  emaller)  will  appear  per- 
ceptibly gibbons ;  his  Tnnxiiniim  stage  of  gibboeity,  attamed  early 
in  April,  and  his  apparent  disc  at  that  time  are  exhiUted  in 
Fig.  2. 

Owing,  apparentlT,  to  a  change  of  anthoriiiee,  the  apparent 
diameter  assigned  bo  the  planet  in  me  'Nautical  Almanac'  ia larger 
for  Jannaiy  10,  1867,  than  for  Deoember  1st,  1864.  Obserren, 
howerer,  must  not  expect  to  find  the  planet  larger ;  in  fitot,  be  will 
be  more  than  9,000,000  miles  &rther  &om  the  earth  on  January 
10th,  than  when  in  oppoedtion  in  1864. 

Two  more  minor  planets,  the  90th  and  91st,  have  been  disoo- 
vered :  the  &st  by  Dr.  Lather,  of  Bilk,  neat  Dosseldoif,  on  October 
Ist ;  the  second  at  the  Maiseillee  observatory. 

On  the  6th  of  March  there  will  be  an  AnTmUr  edipse  of  the 
snn,  visible  thronghont  England  as. a  parlial  eclipse.  It  will  b^^ 
at  Greenwich  at  8h.  17m.  A.H.,  and  reach  its  greatest  phase  $t 
9h.  32m.  A.K.,  and  end  at  lOh.  52m.  am.  Ahont  seven-tenths  of 
the  snn's  diameter  will  be  obscnied  at  the  time  of  the  greatest 
phase. 

We  call  the  special  att«aiion  of  onr  readers  to  the  obscoration 
of  the  Lnnar  Crater  LinnS  (oti  the  M»r«  SerenitoHii)  observed  by 
Herr  Schmidt  at  Athens.  The  epoch  at  which  the  crrier  again 
becomes  visible  shonld  be  carefolly  noted.  This  ia  the  SEmie  crater 
that  SchrSter  saw  tranafbrmed  into  a  dark  mot  on  November  5th, 
1788. 

FBOCEEDmOB   OF   TH8   BoTAI>   AsTBOHOHIOAL  BOdBTZ. 

Proreseor  Kaiser,  of  Leyden,  in  a  letter  to  the  Astronomer- 
Royal,  diacnsaes  the  qnatittes  of  the  latter's  doohle  image  micro- 
meter. He  expresses  a  &voQr8ble  ojnnion  on  the  instmment,  but 
.  in  (me  respect  astronomers  will  be  disappointed.  It  has  long  been 
known  tluit  meaenraoenta  effected  by  the  best  observers  vnth  the 
wire-micrometer  present  considerable  discrepancies.  Now,  if  it  had 
resulted  from  Profesaor  Kaiser's  experiments  that  the  instnunont 
was  in  &nlt  in  sach  cases,  there  would  have  been  a  prospect  of 
remedying  the  eviL    It  appears,  however,  that  the  same  observer 

*  The  horizontal  line  tlinniKb  the  centra  MpreaeDta  the  true  p^  of  tb» 
tilnAot:  at  the  mcment  of  "  BouUilDe  "  the  slope  of  tlie  aiiairill  be  &  lew  degnea 
1,0  ^i„T.^  .  -,^~_  :jj  ofponOoa  will  be  oanjing  bin) 
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Tumg  both  Um  iriie-inioromflta  and  the  dooUe-unags  microm^er 
in  delicate  meaeniementfi,  obtains  nsnlta  apjveciablf  ooinddent ;  so 
that,  as  Professor  Kaiaet  remarks,  "  the  ducrepaodes  are  &r  more 
to  be  Hong^t  in  Hie  obaerrera  than  in  the  instromentB."  Beferrigg 
nwdally  to  double-star  nuamrementa,  he  remarbi  farther,  that 
ther  appear  "  &r  too  inaconrate  for  the  oonseqaenoes  one  will 
daiTe  trom  them."  The  Professor's  list  of  obsenations  Berres  to 
exhibit  the  does  approach  to  coincidence  attained  by  the  ttse  of  the 
two  instnunenta,  and  to  afford  to  obeerreiB  new  estimatee  of  some 
bTonrito  teet-objects. 

Gtm^ul  Shcntiede  ifscnsaes  the  effect  of  the  Taponr  of  mercury 
in  depressing  the  thermometrio  colamn.  In  temperate  climates 
this  effect  is  not  often  appreciable,  and  except  in  teiy  delicate 
eoperimente  may  perhaps  be  safely  disregarded ;  bat  in  the  tropics, 
or  in  exceptionally  warm  weather,  the  height  of  the  mercnrial 
colamn  is  very  sensibly  depressed  &om  this  cause.  In  India,  for 
matance.  General  Shortrede  foand  that  the  trae  reading,  obtuned 
after  tilting  the  barometer  so  as  to  condense  the  vapour,  differed 
from  the  observed  reading  before  that  operation  by  from  10  to 
20-thonHtndths  of  an  inch,  and  on  one  occaraon  by  bo  mnch  as 
'023.  The  tubes  were  in  exceptionally  good  order,  one  having  been 
boiled  more  than  twenty  times,  the  Tacanm  being  so  perfect  that 
after  the  tube  had  been  placed  some  honra  in  a  horizontel  position 
"  the  mercury,  by  electrical  attraction,  would  adhere  to  tbe  top  of 
the  tube,  and  not  separate  till  shaken  by  tapping," — the  tube  c^ 
82  in.  remaining  (ah  in  this  way,  at  Pana,  wh^  the  average 
hei^t  is  28  in.  I 

The  subject  seems  worthy  of  investigation,  since  if  we  would 
leam  the  laws  regulating  the  variations  of  atmospheric  preasore, 
the  minnteet  circumstances  affecting  the  tmth  of  barometric  indi- 
cations  must  be  recognized,  so  aa  to  be  either  eliminated  or  cor- 
rected. The  Greenwich  photographic  registrations  are  evidently 
liable  to  be  peculiarly  affected  by  a  csnse  of  thia  kind.  Cieneral 
Shortrede  noticed,  indeed,  that  on  one  warm  day  of  the  past  snmmer 
tiie  vacaam  of  the  baromet^  for  ontcdde  indications  (at  Greenwich) 
was  studded  vrith  minute  globules  of  mercury,  derived  from  the 
condensation  of  the  mercnrial  vapour. 

Father  Secchi  sends  a  drawing  of  the  spectrum  of  Antares  (the 
Sirias  of  red  stars).  Antares  attains  a  sufficient  elevation  in  the 
latitude  of  Bmae  for  satdsfactory  observation  with  the  spectrometer. 
As  might  be  expected  the  spectmm  (which,  by  the  vray,  is  presented 
in  a  revereed  position)  eihibite  a  crowding  of  hnee  towards  the  more 
refran^ble  (or  violet)  end,  and  sereral  spaces  clear  of  lines,  or  in 
which  lines  are  more  sparsely  strewn,  towards  the  red  end. 

Captain  Noble  remarks  that  Jupiter's  third  satellite  reappeared 
two  nunutee  before  the  time  predicted  in  the  ^aatical  Auoaniic. 
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The  enor  la,  of  course,  due  to  s  tmsprint ;  bnt  &a  cusamstanoe  is 
noteworth;^,  as  elwvdD^  the  confidence  with  which  astronomeis  are 
in  the  habit  of  accepting  s  Beries  of  predictioDB  crowded  together 
in  a  thick  octavo  vofniue,  pabtished  three  or  four  yeare  before  the 
predicted  events  happen.  The  non-aetronomical  worfd  are  astonished 
vhen  the  few  events  which  admit  of  general  observation  happen  as 
predicted ;  bnt  it  is  a  sonrce  of  &r  greater  astonishineDt  to  the 
aefronomer  that  a  single  telescopic  phenomenon  ont  of  manv  ihoa- 
flands  predicted  shoiild  occnr  a  few  seconds  before  or  aner  the 
predicted  time. 

In  the  ComfUa  B,gndus  ot  Jnly  30,  and  Angnst  6,  1866,  there 
is  an  interesting  paper  by  M.  Faje  on  variable  e^ns.  He  sams  np 
the  reeolts  of  hia  examination  of  recorded  phenomena  as  fbUowB : — 

"  So-called  new  stars  are  not  really  new,  their  all  bat  sodden 
apparition  being  only  an  exaggeration  of  the  ordinary  phonomenoo 
01  periodical  variable^  a  phenomenon  corresponding  Qa  tnm)  to 
ample  oscillations,  more  or  less  sensible,  in  the  phenomenon  of  the 
jvodnction  and  maintenance  of  the  photoepheree  of  all  stars.  These 
phenomena,  considered  as  sncceaaive  wheat  the  history  of  a  star  is 
examined  in  part,  characterize  the  progress  of  the  coding  of  the 
star,  and  the  decline  of  its  solar  or  photospheric  phase.  When 
these  phenomena  occur  thus  in  an  irre^ilarl^  mtermittent  manner, 
with  very  long  and  gradnally  increasing  mtervals,  they  are  the 
precnreors  of  the  star's  extinction,  or  at  any  rate  of  the  formation  of 
a  first  crust  more  or  lees  oonsiBtent.  Hence  it  is  that  phenomena 
at  this  sort  take  place  only  in  stars  already  very  &int,  and  never 
tesnlt  in  the  formation  of  a  fine  new  star." 

Onr  space  vrill  not  permit  ns  to  deal  at  length  with  the  papers 
read  and  discnseed  at  the  November  meeting  of  the  Astronomical 
Society.  The  remarks  in  which  the  President  claimed  for  astronomy 
the  credit  of  recovering  the  Atlantic  Cable  are  noteworthy.  The 
connection  between  the  price  of  Atlantic  Tel^raph  shares  and  the 
transit-tnbe  at  Greenwich,  seems  at  first  sight  as  &r-fetched  (and 
is  in  reality  as  jnst),  as  that  traced  by  a  French  astronomeE 
between  the  cotton  trade  and  Jnpiter's  satdlitea. 

A  fsipee  by  Mr.  Lynn,  "  On  the  maaB  of  Jupiter,  as  dednoed 
by  Herr  Ertiger  from  observations  of  Themis,  deals  with  an 
important  sabject.  The  determination  by  Fonnd  in  the  17th 
century  had  for  a  long  time  been  adopted  as  the  tme  value, 
though  no  accoont  remained  of  the  obeerratdons  made  l^ 
Pound  bevond  the  mere  statement  of  the  nnmbers  in  Newton  a 
'  Principia  (lib.  iii.,  prop,  viii.,  cor.  L).  The  mass  thns  aesigaed 
was  fn«th  of  the  son's  mass.  But  about  the  year  1826,  Nicola 
odcnlated  a  larger  valne  (losa-agj  J  ^  oisuia  of  the  pertnrbationa 
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of  Jn&o ;  Encke  titsh  the  pertorbalioBB  of  Testa  finmd  the  rahie 
— -- ,  and  from  the  pertoibatioiiB  of  the  comet  bearing  his  name, 
Y^.  Gauss  coQjGrmed  these  reeolts  by  obeervatioBS  (^  Pallas.  Aitj, 
retnmmg  to  the  satellitee,  obtained  tihe  Tslne  ^-^  .„  in  1837 ;  a 
result  confirmed  by  Bessel's  determination,  |^  ,  and  b;  Captain 
Jacob's  estimate,^-.-.-. — both  these  resalts  being  also  deduced 
from  obeerrationB  of  the  Batellites.  Heir  Ejnger's  estimate,  obtained 
from  a  series  df  most  carefol  ioTeetigatioiiB  of  Themis  (one  of  the 
minor  planets)  ffjeo  -.    ...    The  mean  of  the  four  laBt-named 

Tulnee  f  ioifsi )  '""''?  safely  be  accepted  aa  a  very  close  spproxi- 
maticm  to  the  troe  mam  of  the  largeBt  planet  of  the  solar  system. 
It  is  to  be  expected  that  the  infinence  of  Jnmter  on  fiatnm,  which 
seemed  to  BoQTard  (before  the  discovery  of  Neptune)  to  indicate  a 
mass  of  j=jf,  will  be  satisfectorily  accounted  for  by  the  valne  now 
assi^ed  to  Jupiter's  mass. 

The  Tariable  in  Corona,  whose  appeanmce  (sodden,  we  think, 
despite  Mr.  Hind's  Terdiot)  startled  astronotnere  in  May,  and  which 
had  sank  to  the  9th  magmtnde,  increased  in  biightnees  to  the  7th 
magnitude]  towards  the  end  of  Aiurost  last ;  but  Mr.  Hugg^'s 
spectroaoope  rerealed  no  traces  of  tbe  bright  lines  which  in  May 
wrmed  bo  marked  a  feature  of  the  star's  spectrum.  The  star  has 
DOW  letomed  to  the  9th  m^initade. 


4.  BOTAinr  AKD  YEGETABLE  PHY6I0L0GY. 

EnqUlHD. — Homologies  of  the  Flowen  of  Ooniferm. — Mr.  Andrew 
Murray  has  published  an  mtereeting  paper  on  thia  subject,  in  which, 
at  some  length,  he  demoDBtratra  that  the  male  flowers  are 
tnonopetalouB  arid  diandrous  in  the  firs  and  pines,  monopetalous 
and  polrandTons  in  the  cypresses  and  amed  genera.  The 
female  flower  is  also  mcaiopetalons.  In  the  young  state,  tiie 
petal  is  a  small  bract,  sometimes  green,  sometimes  even  more  richly 
coloured  than  the  petal  of  the  male  flower,  always  petaloid  in 
texture,  at  least  at  the  margins.  The  author  supposes,  the 
euTelopes  to  have  the  following  homologies : — 1.  Outeimost  envelope^ 
or  its  appendage,  corresponds  to,  in  ordinary  dicotyledons,  the  petal ; 
in  conifers,  to  the  bract.  2.  Next  enTolope  correepondB  ordmarily 
to  the  disk ;  in  conifers,  to  the  scale.  3.  Ilrst  covering  of  the  fimit, 
ordinarily  the  pericarp ;  in  conifers,  the  wing  of  &e  seed.     4. 
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Second  GOTering  of  tha  finit,  ordinsrily  mesocarp;  in  conifen, 
oellolar  snbetance  between  3  and  5.  5.  Third  covering  of  froit, 
ordinarily  endocarp ;  in  conifers,  tlie  teeta.  The  remaining  enTelopee 
of  the  naclena  of  tne  ovoli  in  ^e  conifera  (priminef  teeundine,  &c.) 
in  no  reepect)  differ  in  appearance  or  fimcticoi  &om  tlioae  of  otbw 
aeeda,  and  therefore  need  not  be  epeoially  noted. 

Lichenaiogy. — The  Beverend  W.  A.  Lei^ton  oontinaee  his 
aeriee  of  papers  on  this  eabject  in  the  '  Annals.'  He  has  lately  given 
a  notice  oi  the  Abb6  Goeman'a  essay  on  the  Cladonue  of  the 
Hetbarimn  of  the  great  lichenologiat,  Acharins,  and  the  reenlts  of 
the  application  to  his  own  herbarinm  of  a  chemical  teet  as  a  means 
of  dedphering  spedes  of  Licheofl.  The  reaction  which  is  fonnd  ao 
tueful,  IB  that  ofnydiato  of  potash,  which  in  certain  cases  prodnces 
a  yellow  colour,  whilst  in  others  there  la  no  reaction,  or  only  a 
sh^t  fhscesoence.  In  no  caa^  says  Mr.  Leighton,  is  the  reaction 
d  greater  ntilitj  than  in  the  difficult  tribe  of  Cladoniffi,  that  croz 
of  ochenologiatB,  where  its  application  enables  ns  with  admirable 
precinoD  and  exactness  to  determine  the  rarions  speciee,  to  re- 
disinbate  the  oonfatmded  speciee,  and  to  refer  to  their  proper 
Bystematic  plaoee  the  innnmerable  varietiaB  and  forma  which  m&j 
xeeemble  each  other  in  external  character. 

Climimg  Plants. — Herr  Fritz  Mnller,  who  is  so  well  known 
among  zoologistB  by  his  many  Taloahle  contribntionB  to  their 
Kienoe,  and  more  eapoaaSij  by  his  essay,  entitled  '  For  Darwin,' 
mites  ftcan  Deeterro,  in  Booth  Brazil,  to  Mr,  Darwin,  on 
the  sabject  of  his  paper  on  the  movements  and  habits  of  climbing 
plants.  Mr.  Darwin,  in  that  paper,  aays  that  he  has  seen  no 
tepdrilfl  formed  br  the  modification  of  br^iches,  and  even  seems  to 
entertain  some  donbt  whether  such  tendrils  eaJsL  Herr  Miiller 
gives  an  acconnt  of  varions  plants  whkli  are  known  to  him 
exhibiting  this  stmctnral  phenomenon,  and  traces  the  following 
stages  in  the  development  of  branch-dimbNe: — 1.  Plants  supporting 
themselves  only  l^  their  branches  stretched  oat  at  right  angles, 
for  example,  Ohioeoeea.  2.  I^ts  clospng  a  support  with  their 
branches  unmodified,  Seouridaca  (H^i>poeratiaj.  3.  Plants 
climbing  with  the  tendril-like  ends  oi  tlimr  branches.  According 
to  EndScher,  this  is  ilie  case  with  Hdinat  (ramulorum  micas 
drrhosia  scandena" ).  4.  Plants  with  highly  modified  tendrils, 
which  may,  hovrever,  be  transformed  again  into  branches,  for 
example,  Hteatta^^wn,  a  PapiUicoiaceous  pUnt.  5.  Plants  with 
tendrils  used  exdusiTely  for  climbing,  Stryehnot,  Ca/uioirdv».  The 
letter  contains  many  other  interesting  obserTations,  which  may 
be  read  in  full  in  tne  Liiuuean  Society'a  '  Journal '  of  Movemba 
With  respect  to  the  thickness  of  the  support  which  can  be 
I  hj  ^faraUy  twining  plants^  Herr  Uulbr  states  that  be  boa 
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lately  serai  a  trunk  aboat  five  &et  in  circanifereDoe,  wMch  vaa 
QmB  ascended  by  a  plant  apparently  belonging  to  the  Menisper- 


Nevjfoandland  Heatfier. — Dr.  Berthold  Beeman  has  fignred 
this  form  of  Caluna  in  a  late  nmnber  of  the  '  Jonmal  of  Botany,' 
and  proposes  to  gire  it  a  distinct  speofic  name.  When  planted  by 
the  side  of  the  common  Scotch  heather,  it  vaa  obeerred  that  whereas 
the  native  plant  stood  the  weather  easily,  this  was  browned  and 
withered  np  by  the  cold.  A  fnlt-bloseomed  variety  of  the  heather 
is  coltiTatfid  in  Qerman  gardens,  which  is  also  ofasfflrred  to  have  this 
pecnliaritf  of  haUt,  and  may  perhaps  be  simiLar  in  other  respeda  to 
the  Kewteondland  form.  Dr.  Seeman  states  that  it  is  dimcnlt  to 
seize  on  any  oonstant  charact^  of  differentiation  between  the  Tiana- 
ail&ntio  and  Scotch  forms,  exciting  this  one  of  habit ;  at  the  same 
time  he  considerB  that  they  oaght  to  be  distinct  species. 

PoUen.  Oraina  as  charaderiaiie  of  Speeiea. — Mr.  Gnlliver, 
F.B.S.,  commonicatee  to  the  same  contemporary  bia  notes  on  the 
pollen  grains  of  certain  allied  plants,  which  he  finds  difCer  most 
mailed^  in  size  and  ronghneBS.  The  pollen  grains  of  Bananadai 
acria  are  rongh  and  very  much  larger  than  those  of  allied  species, 
while  Lotut  comiaulaim  and  Ldua  major,  which  are  Bometimes 
declared  to  be  identical  species,  present  a  most  striking  difTerenca 
as  regards  size  in  their  pollen-grains,  those  of  L.  major  being 
invariably  smaller  than  those  of  L.  cornicuUUua. 

The  late  nnmbers  of  the  Joamal  also  contain  a  paper  by  Mr. 
Carmthers  "On  the  Stmctnre  and  Affinities  of  Lepidodendroa 
and  Galamitee,"  and  many  of  the  botanical  papers  whidi  were  read 
before  the  British  Association  at  Nottingham. 

The  Cedart  of  Lebanon. — Dr.  Hooker  makes  the  following 
interesting  commnnicatioi)  to  a  recent  number  of  the  '  Qardeners 
Cihronide  : — "The  Hbt.  M.  Tristram,  F.L.S.,  informs  me  of  a 
most  interesting  discovery  lately  made  in  the  Lebanon,  viz.  ot 
several  extensive  groves  of  cedar-treee,  by  Mr.  Jessap,  an  American 
missionary,  a  friend  of  his  own,  to  whom  he  pointed  oat  the  pro- 
bable localities  in  the  interior.  Of  these  there  are  five,  three  of 
gr^t  extent  east  of  'Ain  Zabalteh,'  in  the  Southern  Lebanon. 
This  grove  lately  contained  10,000  trees,  and  had  been  pnrchaaed 
by  a  barbarous  Sneikh,  from  the  more  barbarous  (?)  Turkish  govern- 
ment, for  the  purpose  of  trying  to  extract  pitch  &om  the  wood. 
The  experiment  of  coarse  lailed,  and  1^  Sheikh  was  mined,  but 
several  thousand  trees  were  destroyed  in  the  attempt.  One  of  the 
trees  m(«sured  fifteen  feet  in  diameter,  and  the  forest  is  full  of 
youig  trees,  springing  up  with  great  vigour.  He  also  found  two 
email  groves  on  the  eastern  elope  of  Lebanon,  overlooking  the 
Boka'a,  above  £1  Mede&k ;  and  two  other  large  groves  containing 
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jrumj  ihottBBDd  tieefl,  One  above  El  Barfik  and  another  nectt  Bb'asiT, 
vhere  the  trees  are  vety  large  and  equal  to  any  others :  all  aie 
being  destroyed  for  firewood.  SttU  another  KroTe  has  been  dia- 
COTU«d  near  Dnma,  in  the  western  slope  of  Xebanon,  near  the 
one  diBCoyered  by  Mr.  Triertram  himself.  This  gives  ten  distinct 
locahties  in  the  Lebanon,  to  the  sonth  of  the  originally  discovered 
one,  and  incliiding  it.  Ebrenberg  had  already  discoTered  one  the 
north  of  that  locaUty,  and  thence  northwards  the  chain  is  nnes- 
plcoed  by  voyager  or  natnialist." 

The  Flora  of  JreZand.—Mr.  A.  G.  More  and  Dr.  D.  Moore 
baTe  pnbUsbed  their  work  entitled  '  Contribations  to  a  Gybele 
Hibernica,'  which  has  been  for  some  time  expected.  The  work 
was  one  which  was  much  wanted  by  Irish  botanista,  and  appears  to 
be  creditably  done.  A  grant  from  the  British  Association  of  25^., 
which  was  voted  to  Dr.  £.  P.  Wright,  of  Dnblin,  for  the  purpose 
of  investigating  the  flora  of  the  north-west  of  Ireland,  was  nuided 
over  to  the  antnors  of  this  work,  since  they  had  already  done  much 
which  Dr.  Wright  was  contemplating,  and  by  its  assistance  they 
have  been  enabled  to  finish  their  task  snccesBfally. 

Aequiaitions  at  the  BriHah  Museum. — The  national  collection 
has  lately  been  enriched  by  the  invalnable  series  of  Diatomacete 
which  bdonged  to  the  late  Dr.  G-reville,  many  hnndreds  of  which 
were  described  by  bitr^  for  the  first  time,  and  figured  in  the  '  Micro- 
Bccmical  Jonmal  and  other  periodicals.  They  will  now  be  acces- 
sible te  all  persons  for  purposes  of  comparison  and  identification, 
and,  together  with  the  coUectton  pf  the  late  Professor  Bmith,  also 
in  the  British  Mosenm,  form  prol»bly  the  largest  and  best  collection 
of  Diatomacete  in  the  world.  The  Botauit^  department  has  also 
received  ao  addition  in  the  collection  of  ferns  formed  by  the  late  Mr. 
Smith,  which  was  considered  to  be,  next  to  that  of  Sir  William 
Hooker,  the  finest  in  existence. 

Fe*nck, — Bougaingavit'B  Researckes  on  the  AcHon  ofFcHiage. — 
From  the  earlier  part  of  these  highly  important  inveetigatians,  it 
appears  that  leaves  taken  alone  (avoiding  the  complication  of  roots, 
&c.)  and  exposed  to  the  action  of  sunshine  in  pure  carbonic  acid  gas, 
do  not  decompose  this  gas  at  all,  or  only  with  extreme  slowness. 
Sec<Hidly,  that  in  a  mixture  with  atmospheric  air,  they  decompose 
carbonic  acid  r^idly.  The  oxygen  of  the  atmospheric  air,  however, 
appears  to  play  no  part.  Thirdly,  leaves  decomjiose  carbonic  acid  in 
gonshine  as  r^dily  when  this  gas  is,  mixed  with  nitrogen  or  with 
hydrogen.  Finally,  Booasingatdt  determined  that  rare&dion  of 
the  carbonic  acid  by  diminished  preeanre  had  the  same  effect  as 
diluting  it,  and  considered  the  case  analogous  to  the  oxidation  {^ 
pho^homs  by  rarefied  or  dilate  oxygen.  In  a  continuation  of  his 
investigations,  published  in  the  'Cwnptes  Hendus,'  Sept.  25,  the 
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aTt&or  flhows  that  carbonic  oxide  is  not  decomposable  by  foliage, 
and  omraderB  this  aa  confirmmg  bis  view^  tbat  leaves  simnltaneonslf 
deocnnpoee  carbonic  acid  and  water  00,  +  H,0  =  GO,H,,  0., 
Og  bang  liberated,  CO,H,  expreeaee  the  relation  nnder  wLidi 
earbon  is  nnited  with  tbe  elements  of  vr&ket  in  celloloee,  Btarch, 
BOgBi,  &c.,  i.e.  in  the  important  principles  elaborated  by  the 
leftvee,  the  ctnnpositioD  of  which  is  represented  by  carbon  and 
'water. '  In  the  third  part  of  his  investigations  the  anthor  shovti 
that  ^^lached  leaves,  kept  in  shade  for  many  days,  with  the  cnt  eod 
of  the  petiole  in  water  to  prevent  desiccation,  preserve  the  power 
of  decompoffing-  carbonic  acid  whenever  Wonght  into  snnshine. 
It  is  necessary  that  they  be  kept  in  oxygen,  for  m  darkneea  oxygen 
is  skwly  transformed  by  the  leaf  into  carbonic  acid,  through  aa 
operation  answering  to  respiration  in  the  animal  A  healthy  leaf, 
hovever,  deoomposefi  in  snuBhine  &x  more  carbonic  aeid  than  it 
Jonns  in  darkness.  In  eighteen  experiments  with  oleander  leaves, 
exposed  to  the  son  from  8  a.h.  to  5  p.k,,  in  an  atmo^here  ricb 
in  carbonic  acid,  a  sqnate  metre  of  foliage  deoompceed,  on  tlte 
average,  over  a  htre  oi  carbonic  acid  per  hoar,  while  in  darknesi 
only  ttnths  of  a  litre  of  carbonic  add  were  prodoced  per  honr. 
In  the  complete  absence  of  oxygen,  leaves,  as  animals,  die  from  the 
impoflsibility  of  respiration.  Bonssingaalt  and  his  assistant,  Lewy^, 
were  the  mat  to  analyse  the  air  obtained  in  a  well-mannred  soil, 
ixdiich  they  found  to  be  rich  in  carbonic  atdd.  He  has  since  examined 
the  air  contained  in  a  branch  of  oleandar  in  fall  rotation,  and  fonnd 
it  to  contain  nitrogen,  88*01  per  cent.;  oxygen,  6*64  per  cent.; 
carbonic  acid,  5 '35  per  cent,;  being  about  the  same compoation 
as  the  air  of  a  well-mannred  soil.  He  now  promises  to  demonstrate 
the  direct  formation  of  saccharine  matter  in  leaves  by  the  action 
of  eonlight.  These  researches,  obvioosly,  have  a  most  important 
bearing  apoo  the  distinctive  Amotions  of  plants  and  animals, 
■ince  it  appeara  tbat  oxygen  is  eqnaUy  necessary  to  both. 


5.  OHEMISTBT. 
(Including  (he  Proceeding  of  th^Chemical  Societtf.) 

Bbtond  the  announcement  of  the  discovery  of  a  new  metal  by 
MM.  Meinecke  and  Bossier,*  there  is  no  great  novelty  to  record  in 
onr  preset  Ghronicle.  These  gentlemen  mention  that  in  the 
oonrse  of  a  mineral  analyaia  they  have  fonnd  a  metal,  allied  to 
those  of  the  alkaline  series,  which  gives  a  sharp  dark-bine  line  in 
the  spectroscope  in  a  different  poafion  to  that  given  hj  Indinm. 
They  promise  a  farther  acconnt  of  the  metal  in  a  ^rt  time. 
*'Zeitebtiftfiir<3ieinie,'H.xix.,p.  60S. 
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With  regard  to  Indiam,  Wiuckler  *  has  published  a  pFooeaB  for 
ito  eeaj  extroctioa  from  Bleoide.  He  trests  the  roasted  blende  mtix 
hydrochloric  add,  tiien  by  an  excess  of  zinc  precipitates  the  indium 
together  wiUi  copper,  lead,  cadmium,  Ac,  ana  afto^rards  Beparatee 
these  metals  I7  means  of  sulphoretted  hydrogen  and  carbonate  of 
baryta. 

In  connectioD  with  zinc  we  may  mentbn  the  publication  b^ 
B.  Benanlt  t  of  some  notes  on  the  pnoBphoretted  componnds  of  this 
metal.  He  finds  that  zim:  and  phosphorus  onite  m  many  aod 
Tariable  proportions,  and  he  describes  ito  fewer  than  six  phoephidee, 
only  one  of  which  calls  for  notice.  This  is  the  compoond  Zo,  P, 
which  will  keep  withont  alteration  even  in  the  air,  and  serree  well 
for  the  preparation  of  epontaneonsly  infiammable  phospboretted 
hydrogen.  The  author  prepares  tms  compound  by  mixing  one 
eqnivalent  of  phosphate  of  magnesia,  with  two  of  artificial  siuphide 
of  zinc,  and  seven  of  carbon.  The  mixttue  is  heated  in  an  ei^then 
cnicible,  and  the  phosphide  of  zinc  subhrnoe.  fiydroohloric  acid 
added  to  fragments  of  the  phosphide,  causes  the  evolution  of  gas 
which  infiames  at  30°,  but  with  the  powder,  the  spontaneously 
inflammable  gas  is  obtained. 

Mr.  Carey  Lea  hsa  aoggested  an  extremely  delicate  teat  for  the 
detection  of  iodine.  To  a  solution,  for  example,  suspected  to  coBtain 
iodide  of  potassium,  the  author  adds,  let,  a  drop  or  two  of  solution 
of  starch,  then  a  drop  of  a  dilute  solution  of  bichromate  of  potash, 
just  suf&cient  to  give  a  pale  yellow  oolour  to  the  liquid,  and  lastly, 
a  few  drops  of  dilute  hydrocMoric  add.  The  effect  varies  of  course 
with  the  amount  of  iodine  present,  but  with  a  solution  of  iodide  of 
potassium,  containing  only  -ns-inRith,  an  abundant  blue  precipitate 
IS  obtained,  which,  however,  becomes  tawny  as  the  dilution  increases. 
In  tlie  case  of  great  dilution,  approaching  to  a  half-miUionth,  merely 
a  tawny  shade  is  given  to  the  solution. 

The  same  indefstigalide  experimenter  has  carried  still  further  his 
researches  on  the  chemistry  of  the  phott^raphic  picture.  Contrary  to 
the  assertion  of  Vogel,  he  shows  that  light  has  an  action  on  ptrfectly 
neutral  iodide  of  ralver,  since  he  has  produced  an  image  on  silvered 
glass,  merely  treated  with  solution  of  iodine.  The  physical  part  of 
the  paper  we  may  leave  uunotioed  here,  and  merely  give  the  author's 
opinion  that  on  an  ordinary  negative  there  are  really  four  super- 
imposed pictures :  1st,  that  produced  by  the  physical  action  of  light 
on  iodide  of  silver ;  2nd,  anotl^r  by  the  reduction  of  iodide  to 
enloodide  of  silver,  if  the  exposure  has  been  suf&dently  long ;  3rd, 
one  produced  by  hght  in  connection  with  the  organic  matter  of  the 
film ;  and  4th,  the  reduction  of  bromide  and  chloride  if  present. 
With  reg^  to  the  ijrd,  it  should  be  mentioned  that  the  author 
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lias  exposed  an  ordinary  bromo-iodized  plate,  and  then  thrown  ii 
into  a  dilate  aolntion  of  peraitrate  <rf  mereuiy,  by  which  the  iodide 
and  bromide  of  silrer  are  dieaolTed,  and  the  nlm  left  clear  as  glaas. 
Nerertbelees,  after  the  plate  had  been  well  washed,  the  image 
appeared  when  the  developer  was  apphed. 

Two  correspondents  of  the  '  Chemical  NewB,'  Mr.  Spiller  and 
Mr.  Clarke,  have  recently  called  attention  to  the  liabihty  of  the 
composition  for  making  red  fire  to  spontaneotis  ignition.  The  iact 
was  well  known  with  regard  to  red  fire,  bnt  Mr.  Clarke  informs  ns 
that  the  composition  for  pniple  fire  made  with  black  oside  of  copper, 
aa  it  nstutUy  is,  ia  almoet  certain  to  take  fire  of  itself  sooner  or 
later ;  and  he  adds,  that  carbonate  of  copper  should  always  be  used 
in  preference  to  the  oxide. 

On  the  border-land,  between  mineral  and  porely  organic 
chemistry,  we  may  notice  the  formation  by  !K.  Maly  of  an  ether  of 
ttmgstic  acid  by  treating  oxychloride  of  tungaton  with  atrong 
alcdiol  Tnngatic  ether  forms  a  hard,  brittle,  glassy  mass,  insolnble 
in  water,  alcohol,  and  ether.  When  heated  on  platinmn  foil  it  boms 
with  a  smoky  fiame,  and  in  the  end  yellow  tnngstic  acid  is  left  aa 
the  residne. 

We  have  several  times  mentioned  M.  Berthebt's  researches  on 
the  hydrocarbons,  which  have  already  thrown  so  much  light  on  the 
constitDtion  of  these  bodiea,  and  which  the  author  continues  to 
pnrsue  with  miwearied  industry.  One  of  his  latest  pablished 
results  is  the  syntheais  of  benzol.  Our  readers  will  remember  that 
M.  Berthelot  lias  effected  the  direct  synthesis  of  acetylene  C,  Hi  by 
the  union  of  carbon  and  hydrogen.  He  has  now  passed  the 
acetylene  so  produced  through  a  red-hot  tube,  by  which  he  obtained 
a  yellowish  liquid,  more  than  one  half  of  which  was  benzol,  the 
remainder  being  polymers,  etyrol,  fluorescent  carbides  of  hy^gen 
and  retene,  &c.  The  author  therefore  regards  benzol  aa  tri- 
acetylene  :— 

C..H.  =  3  0.H.. 

The  reader  who  wishes  to  peruse  this  important  paper  at  length 
will  find  it  in  the  places  indicated  below.* 

In  another  paper  M.  Berthelot  describes  the  results  of  the  action 
of  heat  on  benzol  and  analogous  hydrocarbons.  Benzol  when 
passed  through  a  red-hot  tube  is  decomposed  with  condensation  into 
several  hydrocarbons,  the  principal  being  phenyl  C„  H,,.  Qirysen 
Cm  H„  is  another  product,  and  there  is  a  residue  of  other  solid 
hydrocarbons.  A  mixture  of  benzol  and  ethylene  passed  through  a 
red-hot  tube  yielded  styrol  C„  H,  and  naphthalm  G,,  H,  as  the 
principal  products.  Styrol  heated  to  redneas  breaks  up  into  benzol 
and  Eicetylene,  and  reciprocally  a  mixture  of  benzol  and  acetylene 

*  '  Compte*  Benjua,'  uiL  p.  472.     '  Cbemic*!  N«m,'  Ko.  365,  p.  2£4. 
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when  hotted  forms  sterol.  These  and  otJier  iateresting  leeolts  vill 
be  fonnd  folly  deecnbed  in  the  '  Comptes  Beadne '  for  NoTember 
5th  snd  12th,  1866. 

The  ocxjturence  of  homologous  compounds  among  the  prodncls 
of  destnictiTe  distillation,  has  reoeiTed  anothei  illos^tion  bX  the 
hands  c£  Dr.  Andeisou,*  who  has  found  propionic  and  batyrio 
acids  in  Ihe  cmdo  prodnct  of  the  distillation  of  wood. 

Mi.  Skey,  a  coemist  at  the  Antipodea,  sends  wordf  that  a  sab- 
stance  leaemtjing  artificial  tannin  is  produced  by  the  action  of  nitric 
acid  on  bitanUDons  coal  or  lignite.  The  sttbetanoe  is  soluble  in 
water,  has  a  bitter  taste,  and  is  precipitated  &om  its  solntion  by 
gelatin  and  albnmen. 

Dr.  R.  Wagner  has  recently  pnblishedj  what  would  appear  to 
be  a  very  satiBfactory  process  for  the  determinatiou  of  gallo-tannic 
add.  It  depends  upon  the  insolubility  of  tannate  of  cincbonine. 
The  anthoT  prepares  a  slightly  acid  solution  of  sulphate  of  dn- 
chonine,  4  -  523  grammes  in  a  litre.  1  cubic  centimeter  of  this  * 
solution  answers  to  O'Ol  gramme  of  tannic  acid.  As  indicator 
the  solution  is  coloured  with  acetate  oi  rosaniline.  Bosaniline 
being  also  precipitated  by  gaUo-tannic  acid,  a  red  coloor  is  left, 
when  the  reaction  has  ended.  In  applying  the  test  the  author  boils 
10  grammes  of  the  substance  in  pure  water,  dilutes  to  500  ccs. 
filters,  and  then  takes  50  cxs.  to  precipitate  with  the  cinchonine 
solution.  The  precipitate  collects  together,  and  it  is  easily  seen 
whra  all  the  tannic  eiud  is  thrown  down.  The  calculations,  and  a 
number  of  determinationB  made  by  the  process,  will  be  seen  in  the 
paper  quoted  from,  in  which  it  is  also  mentioned  that  the  predpi- 
tates  may  be  put  aside  and  the  dnchonine  recovered  for  subee- 
qnent  use. 

Frohde  has  lately  flliown§  that  molybdic  add  gives  a  sensitive 
and  characteristic  reaction  with  morphia.  He  di^olves  molybdio 
add  in  strong  sulphuric  add,  and  a  drop  of  this  solution  snows, 
with  the  smalleet  amoont  of  morphia,  or  its  salts,  a  beautifol 
violet  coloration,  which  soon  passes  to  blue,  afterwards  turns 
dirty-green,  and,  lastly,  leaves  a  nearly  colourless  spot.  A  solution 
of  moTybdate  of  soda  in  sulphuric  answers  well  for  the  test,  which 
is  said  to  be  more  sendtive  than  nitric  add. 

Chloroform  is  subject  to  spontaneous  alteration,  which  results 
in  the  disengagement  of  phosgene  gas.  Although  the  nose  will 
generally  serve  to  disoorer  the  presence  of  this  gas,  a  delicate  test 
IS  sseftil,  and  Stadeler  points  out  that  Inlimlnn,  wb  red  coloorin^- 
matter  of  bile,  answers  the  porpoee.     When  this  body  is  brought  in 
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contact  vith  the  altered  chloroform,  it  tnma  onuge-recl,  and  axu 
green. 

Drsgendorff  gires*  an  obsj  procees  fox  obtaumtg  lolimbin 
8u  .  ciently  pore.  He  ramply^  eztoacts  inspisBated  tdle  ■mtii  sulphide 
of  carbon,  filters,  evaporates,  and  then  repeatedly  extzacta  the 
residue  witli  alcohol  and  ether.  After  this  a  red  powder  remains, 
wbidi  is  sufficiently  pure  Inlimbin.  To  prepare  a  small  quantity 
qnicUy,  freeh  bile  may  be  t^en  and  diluted  with  water,  ai^  acidu- 
lated  with  a  few  drops  of  hydrochloric  acid.  After  this  it  is  shaken 
wiOi  a  UtUe  bisnlphiae  of  carbon.  The  layer  of  bisnlphide  is  then 
separated,  eraporated,  and  the  residue  waahed  with  alcohol  ajid 
ether.  The  nndissolved  red  powder  can  be  used  directly  for  the 
test 

Zaleekyhas  isolated  Ihe  poison  of  the  Salamander.  It  is  s 
creamy  liquid,  strongly  alkaline,  and  having  a  Utter  taste.  It 
contains  an  active  prmciple,  precipitated  by  phospho-molvbdia  acid, 
and  to  which  the  author  has  given  tlie  name  nwlnmiirwrin''.  Its 
oompodtion  is  €«  Hn  Ni  e*. 

In  conclusion,  vre  may  mention  two  ^pers  <^  conadoaUa 
practical  interest.  The  first  ia  the  description  of  a  process  devised 
by  Mr.  Bntherland  for  the  eetimaticm  of  resin  in  Boape.t  The  author 
first  decomposes  the  soap  by  boiling  with  strong  hydrochloric  acid ; 
be  then  treats  the  cake  of  mixed  &tty  and  resinoos  acids  vrith 
strong  nitric  acid,  by  whic^  the  reeinons  matter  is  converted  into 
solnUe  terebio  acid,  while  the  fiitty  acid  is  left  comparatively 
nnacted  on.  This  procees,  thongh  not  rigidly  exact,  toay  afibrd 
reasonably  approsimate  results. 

The  last  paper  ia  on  the  igniting  point  of  Petroleum  by  X>r 
Attfield.)  Thia  igniting  point  of  petroleum  is  a  matter  of  di^te, 
partly  in  consequence  of  the  dinerent  methods  whidi  chemists 
adopt  in  determining  it,  and,  partly,  because  all  are  not  agreed  as  to 
the  exact  meaning  of  the  Petroleum  Act.  Dr.  Attfield  has  devised 
a  simple  set  of  apparatus  to  ensure  uniformity  in  the  mode  of  ope- 
rating, and  thus  removee  one  source  of  disagreement,  if  the  appa- 
ratus be  adopted.  He  uses  simply  a  wide-test  tube,  in  which  the 
specific  gravity  may  first  be  taken  by  means  of  a  hydrometer. 
The  tube  is  marked,  bo  that  in  determining  the  igniting  point, 
eqnal  volumes  of  petroleum  may  always  be  taken — a  pomt  of 
consideiable  importence.  A  narrow  thermometer  answers  for  a 
stirring  rod,  while  it  indicates  the  temperature.  Dr.  Attfield 
reoanmends  the  use  of  a  small  gaB-jet  as  a  test  flame,  which  he 
airaagee  so  that  it  can  be  easily  hronnit  within  the  tube,  and  to 
vrithin  half-an-inoh  of  the  surface  of  Oie  liquid.      The  p^rolemn 
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is  heftted  by  pasamg  the  tabe  gentlj  throngh  the  flame  (rf  a 
spirit  lam^  oe,  better  still,  by  placing  it  in  not  water,  'Wben  a 
uun  blue  lame  ie  seen  to  nm  oetweeo  the  teat-flame  and  the  Emr&oe 
of  the  oil,  the  igniting  point  is  anired  at. 

PBOOBSEDnros  of  thb  Ghshical  Sooimr, 

At  the  fiiHt  meeting  of  this  eeason,  held  on  the  Ist  of  November, 
1866,  Dr.  Hermann  Sprengel  exhibited  and  described  an  inBtmment 
for  obtaining  a  vertical  section  of  a  het«rogeiieoiiB  mass  of  liquid 
^eliminary  to  the  determination  of  the  average  epecifio  gravity. 
This  instrnment — which  is  specially  applicable  for  taking  samples 
of  add  from  milphnric  acid  clumbers,  in  which  the  heaviest  add  is 
necessarily  at  the  bottom  of  the  chamber — is  faQj  described,  and 
its  nee  ^ihuned  in  the  '  Jonmal  of  the  Chemical  Society '  for  No- 
vember, 1866. 

At  the  same  meeting,  Mr.  E.  T.  Chapman  read  a  paper  raititled 
"  The  Belatioa  between  tiie  Products  of  Gradual  Oxidatton  and  the 
Molecular  Constitation  of  the  Bodies  Oxidized."  The  paper  gave 
an  aocount  of  the  results  of  an  addon  of  chromic  add  on  several 
organic  compounds.  Yinic  alcohol  8atenitt«d  to  the  action  of  a  mix- 
ture of  bichromate  of  potash  and  sulphuric  add  in  sealed  tubes 
yielded  acetic  add  without  the  production  of  any  gaseous  carbon 
compound.  At  one  stage  of  the  process,  however,  acetic  ether  was 
the  only  product.  Amylic  ahwhol  famished  valerianic  acid.  In 
the  case  (a  compound  etiiers,  acetate  of  ethyl  was  converted  entirely 
into  acetio  acid ;  acetate  of  amyl  into  acetic  and  valerianic  acids. 
At  h^h  temperatures  it  was  found  that  carbonic  add  in  variable 
qoantity  was  produced. 

One  noteworthy  result  of  the  enierimenta  was  the  observation 
tlut  natural  valraianic  add  obtained  from  valerian  root,  behaves 
under  the  chromic  add  treatment  differently  &om  the  add  obtained 
by  the  oxidation  of  amyhc  alcohoL  The  real  orimn  of  the  supposed 
natural  oil  is,  however,  doubtful.  The  author  aieo  obtained  results 
which  seem  to  show  tiiat  fusel  oil  contains  two  isomeric  alcohols, 
one  of  which  la  more  easily  oxidized  than  the  other.  The  fusel  oil 
which  yielded  these  resulta  is  supposed  to  have  been  obtained  by 
the  distillation  of  a  mixture  of  gram  and  rice. 

At  the  meeting  on  November  I'lth,  Dr.  Danbeny  read  a  ^per 
"  On  Ozone."  The  anthor  has  made  experiments  at  Torquay  in  t^ 
winter  months,  and  Oxford  in  the  summer  months.  Jn  the  former 
place  the  south-west  and  westerly  winds  were  meet  strongly  charged 
with  ozone ;  and  in  the  latter  ci^,  the  easterly  winds  brought  most. 
The  results  at  Torquay  Dr.  Danbeny  considers  to  prove  the  influ> 
eooe  of  the  sea  in  mcceesing  the  amount  of  uzone.  The  prindpal 
natural  source  of  ozone  the  author  finds  to  be  the  air  exl^led  &om 
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growing  plants,  and  be  oonedden  the  geoeratjon  of  ozone  in  the 
pxicesB  of  Teget&tion  to  he  one  of  the  appointed  means  of  nature 
for  purifying  the  atmosphere  &om  pemicioas  organic  componnds. 
Dr.  Daiibenr,  in  his  ooserr&tiona,  used  both  Rchonbein's  paper, 
and  the  snlphate  of  manganese  paper,  but  considers  the  first,  if  pro- 
tected &om  light,  to  gire  the  most  reliable  indications.  It  was 
admitted,  however,  by  Dr.  Danbeny  himself,  and  most  of  the 
speakers  who  joined  in  the  diacnsaion,  that  more  accnrate  tests  for 
ozone  are  wanted.  In  reply  to  a  question  pat  by  Dr.  Fiankland, 
the  author  remarked  that  the  outbreak  of  epidemics  was  often 
ascribed  to  a  deficiency  of  atmospheric  ozone,  bnt  he  had  no  evidence 
on  the  point. 

In  the  conise  of  the  discusion  which  followed  the  readii^  r£ 
Dr.  Danbeny's  paper,  Dr.  Gilbert  expreoied  some  doubts  of  the 
identity  of  the  ozone-like  emanations  &om  growing  plants,  and  the 
odorous  substance  produced  by  the  slow  combustion  of  phosphoms 
in  moist  air.  Dr.  Odliag  mentioned  also  that  he  had  found  some 
of  the  properties  of  osone  wanting  in  the  odour  evolved  on  mixing 
permanganate  of  potash  with  an  acid. 

La  closing  the  diecnsBion,  the  President  (Dr.  W,  A.  Miller) 
observed  that  no  one  donbted  the  existence  of  ozone  in  the  atmo- 
sphere ;  but  it  must  be  admitted  that,  as  yet,  the  proc^  was  very 
imperfect 

On  the  same  erening,  Mr.  W.  N.  naitlev  gave  an  aocomit  <^ 
a  new  body  called  "  chlor-salpbofona,"  G|  Gl,  S^ 

The  next  commnnication  was  by  Messrs.  Chapman  and  Thorpe, 
who  gave  a  continuation  of  the  paper  mentioned  above.  It  de^iwd 
experiments  on  the  oxidation  ca  mannite  and  glycerine  by  chromic 
acid,  by  which  it  seems  only  formic  acid  is  produced. 

Mr.  Chapman  afterwards  read  a  short  paper  "  On  the  Syntheos 
of  Buiyleue,  which  he  has  obtained  by  the  action  of  zinc  ethyl  tm 
mono-brom-eth jlene ,  - 

Dr.  FnAMKnASD's  Lbotdeb  Notes  tob  Gheuical  Stdd2nto.* 
'Lecture  Notes  for  Chemical  Students,'  by  a  Professor  who 
stands  in  the  position  of  the  first  teacher  of  tiie  bcience  in  England, 
must  necessarily  command  a  large  share  of  attention ;  and  these 
notea  wilt  receive  it  no  less  on  account  of  the  position  of  the  author 
tban  ttie  essentially  novel  character  of  the  book. 

We  may,  at  the  outset,  express  oor  regret  tjiat  Dr.  Frankland 
has  not  pnbUshed  a  full  educational  treatue  on  the  Science.  Tiaa 
book  he  correctly  describes  as  a  skeleton,  which  the  student  is 
himself   to  clothe  with  already  known  &cts.       For  these  he  is 
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referred  to  Torions  -norka,  in  no  one  of  wliich  will  he  find  the 
same  Bfstein  of  nomenclature  and  notation,  and  no  two  of  which 
we  befieve,  he  will  find  completely  agreeing  one  with  the  other. 
To  the  "  Student "  thia  can  he  no  other  tb^  a  source  of  embar- 
raasment,  and  will,  we  fear,  t«nd  to  limit  the  nse  of  these  "notee" 
to  the  students  attending  the  author's  own  dasaes. 

More  advanced  chemista,  however,  will  go  through  the  book 
with  great  interest.  They  will  find  a  very  successful  attempt  at  a 
comply  and  consistent  system  of  nomenclature  and  notation ; 
and  for  that  reason  alone  every  chemist  will  wish  for  the  book  a 
wide  drcnlation.  With  regard  to  nomenclature,  the  author  makes 
the  following  remark, with  which  all  chemists  will  agree: — "The 
chemical  name  of  a  substance  should  not  only  identify  and  indi- 
vidualize that  substance,  but  it  should  also  espreas  the  composition 
and  coDstitntion  of  the  body,  if  a  compound,  to  which  it  is  applied. 
The  first  of  these  is  readily  attained,  but  the  second  is  much  more 
difficult  to  secure,  inasmuch  as  our  ideas  of  the  constitution  of 
chemical  compounds — the  mode  in  which  they  are  built  up  as  it 
were— require  fi«quent  modification."  On  this  account  the  antbor 
adds, ' '  all  attempts  to  irame  a  perfectly  consistent  system  of  chenucal 
nomenclature  have  hitherto  been  only  partially  tmecossfuL" 

It  would  he  Buperfiuoua  to  allude  here  more  particularly  to  the 
^tem  Dr.  Frankland  has  adopted ;  but  it  is  only  &ir  to  remark 
that  Professor  WiUiamson  had  already  led  the  way  to  it. 

The  system  of  notation  made  ose  of  is,  to  a  great  extent,  original, 
and  not  a  little  interest  is  given  to  the  book  by  the  introduction  of 
"  graphic  formnUe  "  in  iJlustratioQ  of  the  atomic  constitution  of 
bodies.  Some  of  these  formuhe,  particularly  those  of  minerals,  for 
which  the  author  owns  himself  indebted  to  Mr.  McCleod,  display 
remarkable  ingenuity  ^  their  construction. 

It  is  beyom  our  purpose  here  to  attempt  anything  like  a  review 
of  the  work.  The  very  first  sentence,  the  definition  of  Chemistry, 
challenges  some  discussion ;  but  we  pass  by  it  to  notice  one  meet 
raluable  feature  of  the  book  foi  students.  A  "  large  amount  of  space 
is  devoted  to  equations  expressing  the  reactions  occurring  in  the 
formation  and  decomposition  of  the  substances  treated  of"  Anyone 
who  has  been,  or  is,  a  student  of  Chemistry,  wUl  recognize  the 
value  of  this  part  of  the  work,  which  we  may  recommend  to  both 
students  and  teachers,  in  the  hope — vain  though  it  may  be — that 
it  may  bring  us  one  step  nearer  tne  adoption  of  one  uniform  system 
in  teaching  what  we  may  be  excused  for  considering  the  moat 
important  of  all  sciences. 
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6.  ENGrNEEBING-€IVIL  AND  MECHAJliflOAL. 

The  snbject  which  haa  generally  attracted  the  moet  interest  dvriiiK 
the  past  quarter  has  been  tlie  trial  of  H.M.S.  '  Waterwitch,'  whi^ 
has  Wn  fitted  with  a  Bathven's  hydnnlic  propeller.  The  resnlts 
as  to  Bpeed  proved,  howeTei,  anything  but  sattHbctorr.  With  aa 
indicat«d  engine  power  of  750  boisee,  scarcely  more  tnan  one-third 
of  that  power  was  ascertained  to  hare  acted  enectiTely  in  propelling 
the  Teasel,  and  the  speed  attained  was  bat  nine  knots  an  hour. 
The  mode  of  propulsion  is  by  the  ejection  of  jets  from  the  sidee  of 
the  Teasel,  a  short  distance  aboTe  water  line,  tlie  reaction  of  which 
upon  the  water  cansee  the  ship  to  be  propelled  forward  iu  a  diree- 
taon  opposite  to  that  in  which  the  jets  act. 

The  great  qneetiou  of  gnns  verauB  armour-plates,  is  still  nnde- 
dded ;  for  whilst,  on  the  one  hand,  gnns  can  now  be  made  that  will 
pierce  any  thickness  of  metal  hitherto  anployed  as  armonr  for  ships, 
it  18  still  possible  to  increase  that  thickness  to  15  or  even  20 
inches,  if  neoeasary,  which  would  defy  the  largest  gnns  yet  manit- 
fitctored.  Two  iron-clads  are  atpresent  nnder  construction  for  the 
British  NaTy,  namely,  the  '  Uercnles '  and  the  '  Monarch,'  and 
ilieir  armonr-pUtee  will  vary  &om  £iQr  to  nine  inches  in  thickness. 

Becent  experiments  at  Shoehnryness  haTe  sealed  the  &te  of 
steel  shot  and  sheUs,  and  resulted  in  the  final  approTal  of  Major 
Pallieer's  projectiles  for  battering  porposes ;  and  clulled-^ron  pro- 
jectiles win  henceforth  be  exclnsiTely  employed  by  sea  and  land  for 
penetrating  iron-plated  defences. 

The  ArmstroDg  Gim  would  appear  to  have  had  its  day,  for  land 
purposes  at  least,  and  the  Royal  Gun  Factories  at  Woolwich  are 
now  principally  employed  in  the  manu&cture  of  large  nombera  of 
the  Fmser  gmia.  The  Ordnance  Select  Committee  has  recently 
recommended  that  we  shonH  revert  to  muzzle-loading  guns  finr 
field  use,  and  that  the  existing  store  of  breech-loading  Armstrongs 
ahould  be  couTerted,  if  possible,  into  muzzle-loaders  on  the  Wool- 
wich principle.  With  regard  to  small  arms,  the  Sneider  principle 
of  converting  our  Enfielda  into  breech-loaders,  does  not,  appa- 
rently, quite  satisfy  our  military  authorities.  The  Uecretaiy  of 
State  for  War  has  invited  proposals  for  breech-loaders  to  replace 
the  present  eervice  rifles,  offering  four  prizes  for  the  beet  gnns 
and  cartridges,  and  a  sum  of  300^  is  to  be  allowed  to  eadi  accepted 
competitor  for  expenses. 

Constant  improTements  are  now  taking  place  in  the  constructioa 
of  locomotiTes.  Attempts  are  being  made  to  roll  locomotJTe  boilers 
in  one  single  tube,  which  would  hAve  neitJier  seam  nor  joint,  and 
several  patents  have  recently  been  taken  out  with  that  obiect. 
Should  tne  attempt  prove  successftil,  we  may  count  upon  a  wnador- 
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able  direct  gain  in  the  strength  of  Ixnlere,  and,  prohaUy,  upon  the 
disappearanoe  of  "farrowing,  which  generally  appears  to  be  localised 
in  the  near  neighbourhood  of  a  seam  of  rivets.  A  few  years  ago 
the  safe  limit  of  steam  preesuie  in  a  locomotive  boiler  was  ocmmdered 
to  be  bnt  50  Ibe.,  and  now  many  engines  on  the  lines  about  London 
are  worked  at  160  lbs.  Great  advantage  would  fellow  the  use  of  a 
higher  preeaore,  as  it  wonld  enable  the  Bteam  to  be  worked  more 
expamdvely,  and  this  may  probably  soon  be  aocomplished,  since  a 
smftU  steel  boiler  has  recently  been  made  for  Mr.  Salt,  of  Saltaire, 
which  has  not  cme  rivet  in  it ;  all  the  iointe  are  welded,  and  it  has 
been  proved  to  300  lbs.,  and  is  intended  to  work  at  260  lbs.  There 
is  a  growing  tendency  greatly  to  inciease  the  weight  of  looomotiveB, 
as  there  is  a  constant  demand  for  ennnee  of  greater  and  greater 
tractive  power,  and  Mr.  Fairlie  is  bnildiDg  one  of  72  tons  weight 
tot  the  Riris  Ezhilntion.  By  hia  plan  <A  donHe  bogies  of  conpled 
wheels,  each  driven  by  a  sqiarate  pair  of  cylinder,  he  not  only  dis- 
tribntn  the  weight  of  the  engine  npon  eight  or  twelve  points,  as 
required,  but  he  obtains  great  ease  of  working  round  very  abort 
carves,  the  governing  wheel  base  being  that  only  of  each  bogie.  On 
the  Northern  Railway  of  France  Ibnr-cylinder  engines  tuve  been 
in  nse  since  1863,  and  it  has  been  proved,  by  experience,  that  the 
cost  of  maintenanoe  of  a  fonr-cylinder  locomotive  is  lera  than  that 
of  ordinary  engines  in  propOTtion  to  the  power  developed. 

Two  very  nsefol  little  machines  have  lately  been  decdgned  \ij 
Mr.  B.  Angus,  Locomotive  Superintendent,  North  StoSordshire 
Sailway,  the  one  being  for  the  pnipoee  of  planing  the  valve-&oe^ 
and  the  other  for  boring  the  cylinders,  of  locomotives  whilst  they 
remain  fixed  on  the  engine,  thus  saving  a  large  amount  of  mann&l 
labour  and  tune. 

Delegates  have,  dnring  the  past  qnarter,  arrived  in  London  from 
Kova  Scotia,  New  Bnmswick,  and  Canada,  for  the  pnrpose  of 
arranging  for  the  commencement  of  the  Intercolonial  fiailway  to 
complete  the  line  of  communication  between  TTnlifaT  and  Qaeoec. 
By  the  shortest  of  the  three  routes  that  have  been  snireyed,  the 
distance  is  588  miles,  of  which  192  miles  are  already  occupied  by 
railways,  leaving  396  miles  to  be  constructed  to  complete  the 
communicatioti.  The  estimated  cost  of  oonstruction  is  8,3002.  per 
mile,  oi  3,286,8002.  for  the  whole  Wgth,  and  it  is  understood  tnat 
an  Lnperial  guarantee  of  the  interest  upon  3,000,0002.  has  been 
c(Mioeded  for  tiie  line. 

A  short  line  of  railway  has  recently  been  opened  in  one  of  the 
most  hilly  outiAirts  of  Paris,  namely  &om  Enghien  to  Montnu^ 
rency.  The  length  of  this  new  line  is  lees  than  two  miles,  and  its 
peculiarity  is  that  it  consists  almost  entirely  of  corvee  of  300  metres 
radius,  and  inclines  of  0-045,  with  the  exception  of  a  level  bit  <^ 
150  metrfs  at  either  end.     The  completion  of  the  Ghemin.  de  Fen  . 
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de  Geintnie,  the  ciiealar  line  to  conoect  all  the  Paris  termini,  and 
its  continuation  to  the  Champ  de  Mara,  for  the  purposes  of  the 
Kxhibition  next  year,  is  now  in.  band,  and  presents  many  featDrea 
of  interest.  A  curious  and  ingenious  methoo  of  enlarging  the  post- 
""  I  has  been  adopted  by  the  Lyons  Bailway  Company. 


Two  vszis  are  connected  together  by  a  strong  jtmction  of  leather, 
arranged  bellows-foshion,  so  that  it  expands  and  contracts  with  the 
moTements  of  the  buffers,  and  forms  a  safe  means  of  communication 
between  the  two  carriages. 

A  remarkable  work  is  now  in  prc^rcaa  at  the  Place  de  I'Europe, 
in  Paris.  From  that  point,  whicn  is  some  170  feet  square,  six 
roads,  each  50  feet  wide,  diverge  symmetrically,  under  which  com- 
{Jicatk>n  of  thoroug^i&ree  the  Cbemin  de  Fer  de  I'Onest  passes 
through  three  openings,  two  of  wbicb  are  square,  with  spans  of  98 
feet  6  inches,  and  82  feet  respectively,  and  ute  remaJoing  one  skew, 
with  a  cloar  opening  of  98  feet  6  inches,  and  a  span  of  102  feet. 

In  September  last  the  opoiing  took  place  of  the  section  of  the 
Madrid,  Bamgoem,  and  Alicante  Bailway,  between  Venta  di  Car- 
d^ias  and  Andujar,  across  the  Sierra  Morena,  which  was  the  only 
piece  of  Hae  unfinished  on  the  great  route  Irom  Imn  to  Cadiz. 

The  Eailways  in  Algeria  conceded  to  the  Lyons  and  the 
Mediterranean  Railway  Company  are  now  actively  in  piogresa. 
The  principal  works  being  constructed  at  the  present  time  are  the 
prolongation  of  the  Algiers  and  Blidah  Bailway  to  the  tbIIot  ot 
the  Cbetif,  tbe  Oran  and  Belizaue  Bailway  by  Saint  Denis-du-Sig 
and  (be  line  from  Phillippeville  to  Constantine. 

From  the  last  annual  report  on  the  Mont  Cenis  Tunnel,  it 
appears  that  up  to  the  end  of  last  June  the  progress  made  at  the 
Modane,  or  French  side,  amounted  to  2,321  metres,  of  which  2,031 
metres  were  completely  finished.  At  Bardonecbe,  on  the  Italian 
side,  the  tnimelling  was  found  to  extend  to  3,470  metres,  of  which 
2,533  were  finished.  On  the  French  side,  the  quartz  rock  bad 
been  met  with  at  the  exact  spot  anticipated  by  the  geologists  and 
engineers,  and  was  not  expected  to  extend  beyond  the  400  metres 
origiually  suggested.  On  the  other  hand,  the  work  at  the  Italian 
end  is  reported  to  have  made  more  rapid  progress,  in  consequence 
of  the  softer  character  of  the  material  to  l>e  passed  through.  The 
total  length  to  be  excavated  is  12,220  metres,  or  about  7^  miles. 

In  London,  the  works  of  the  MetiopDlitan  District  Bailway 
continue  to  maJce  satisfactory  progress,  althongh  they  have  been 
greatly  impeded,  owing  to  the  numerous  difficulties  wluch  beset  the 
construction  of  an  underground  line  through  the  metropolis;  In 
laying  out  such  a  line,  not  only  have  the  levels  of  various  streets 
pfwed  under  to  be  considered,  bat  also  those  of  the  sewers,  these 
latter  often  giving  considerable  trouble.  At  all  points  numbers  of 
gas  aad  water  niains  bad  to  be  dealt  with,  whilst  at-nnmevoos 
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Cof  the  works  special  modes  of  construction  must  be  adopted. 
Metropolitan  Sxtension  Eailwa;  to  Brompton  and  Notting 
Hill,  peases  in  its  coarse  immediately  beneath  several  fine  and  loftj 
houses  at  Pembridge  Square.  Id  order  to  avoid  pulling  these 
houses  down,  they  have  in  the  first  place  beeu  nnderpinned; 
trenches  were  then  dog,  in  which  the  side  walls  of  the  railway 
tunnel  have  been  built,  and  wrought-iron  girders  aie  now  being 
placed  from  vrall  to  wall ;  the  spaces  between  each  girder  will  be 
arched  over  with  brick  in  cement,  and  upon  these  the  foundations 
of  the  houses  wiU  ultimately  rest.  The  other  princdpal  works  in 
iMogress  in  London  are  Uie  Holbom  Valley  Improvement,  the 
Thajnes  Embankment,  and  the  Metropolitan  aaia  Drainage. 
With  reference  to  the  latter  work,  the  quantity'  of  sewage  to  be 
disposed  of  on  the  north  and  south  sides  oi  the  Thames  amounts  to 
10,000,000  and  4,000,000  cubic  feet  reepectiTely,  and  the  seweia 
have  been  proportioned  fijr  an  increase  up  to  11,500,000  c.  f.,  in 
addition  to  a  rainfall  of  28,500,000  c.  f.  per  day  on  the  north  side, 
and  up  to  5,720,000  a  f,  and  a  rainfcll  of  17,250,000  c.  f.  per 
day  on  the  south  side.  Altogether  there  are  now  in  London  about 
1,300  milee  of  seweiB,  and  82  miles  of  main  intat»pting  sewers, 
and  the  pumping  power  amonnts  to  2,3S0-horBe  power  nominal, 
whilst  the  execution  of  the  main  drainage  works  has  involved  the 
excavation  of  3,500,000  cubic  yards  of  ^rth,  and  the  consumption 
of  880,000  cubic  yards  of  concrete,  and  318,000,000  of  bricks. 

An  improved  machine  for  tnimelling  through  soft  ground  has 
been  invented  by  Mr.  B.  Morton,  of  London.  It  consiBts  of  a  tube 
the  size  of  the  tunnel,  formed  of  rings  of  cast  iron,  in  front  of  which  . 
a  large  wrought-inm  wedge-shaped  shield  is  pushed  by  hydraulic 
pressote.  This  shield  is  made  at  tiie  back  of  a  similar  section  to 
the  tube,  over  which  it  makes  a  movable  but  watertight  joint ;  the 
pointed  shield  having  been  thmst  forward  a  few  feet,  another  ring 
of  segments  is  added  to  the  tube  inside  tl^  shield,  and  the  work 
goes  on  as  before. 

On  the  11th  October  the  inauguration  of  a  graving  dock  at 
Suez  took  place.  The  dimensions  of  the  dock  are  sufficient  for  it  to 
contain  ships  of  the  largest  tonnage,  its  length  bdi^  492  feet,  ita 
laeadth  95  feet,  and  depth,  32-8  feet.  The  total  cost  of  the  work 
amounted  to  360,000?. 

Mr.  Kichardson's  experiments  in  Woolwich  Dockyard  on  the 
use  of  petroleum  as  fiiel  are  likely  to  lead  to  very  important  results. 
Already  we  hear  that  one  of  the  locomotives  on  the  &inde  Bailway 
is  about  to  be  fitted  with  apparatus  on  this  g^Ueman's  plan,  and  in 
the  event  of  the  experiment  proving  successful,  it  is  intended  to 
take  advantage  of  the  large  quantities  of  petrolenm  which  are  pro- 
ctmtble  from  Assam. 

One  of  the  four  great  tabes  c^  the  Waterloo,  and  WUtehall 
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B«iliv&7  is  now  onnpletocl  st  I^bbtb.  Samnda's  yard,  Poplar.  It  b 
280  feet  Icmg,  12  feet  9  inches  iut«nuil  diameter,  and  is  formed  (tf 
f^ch  boiler  plate,  aorroonded  by  four  ringa  of  brickwork ;  \ia 
weight  aa  it  lies  is  nearly  1,000  tons,  Bolkheads  are  to  be-  fitted 
at  each  end,  when  it  will  be  floated  to  its  destination  above  Hnngo^ 
ford  Bridge.  Here  an  inner  ring  of  brickwork  will  be  bnilt  insid« 
it,  and  it  will  then  be  snnk  npon  ita  piera,  and  ita  enda  aecnrcd  in  a 
junction  chamber. 

A  pneumatic  despatch  tube  is  now  being  laid  down  in  Pari^ 
£rom  toetel^raph  office  near  the  Grand  Hdtel,  to  that  in  the  Place 
de  la  Booise,  ana  otheia  will  shortly  connect  thoae  with  the  oenttal 
tel^raphic  office  on  the  other  side  of  the  river,  the  head-^narten 
of  the  poetK)ffice,  and  other  stattons.  The  system  adopted  in  Paris 
is  the  ireverse  of  onra.  While  we  exhaust  tbe  air  in  advance,  out 
neighbours'  system  is  to  compress  it  behind  the  despatch  truck,  at  a 
presHure  of  one  atmosphere  and  a  half. 

The  surveys  for  the  Busao-American  telegraph  have  been  com- 
pleted &om  Auadyrsk  to  the  Amoor,  a  distance  of  6,000  versts,  and  - 
the  direction  of  the  line  has  been  determined.  As  soon  as  the  an 
of  Ohkhotsk  shall  be  free,  vessels  belooging  to  the  Telegraph  Com- 
pany are  expected  to  arrive  at  Ouigiga  &om  America  with  the 
neoeesary  materials  for  oommendng  the  works  immediately. 
Already  between  Anadyrsk  and  Ohkhotak  the  works  have  been 
commenced  with  the  aaskstance  of  the  inhabitants  of  the  country, 
who  are  engs^^ed  in  constructing  hoosea  and  trimming  trees  to  serve 


An  iron  floating  dock  for  Bermuda  is  now  being  constructed  by 
Messrs.  Gampbcdl,  Johnstone,  &  Co.,  of  North  Woolwich.  It  is  to 
be  capable  of  docking  ships  of  the  Bellerophon  class  when  water- 
logged; it  is  fitted  with  a  caisson  at  each  end,  and  has  a  double 
bottom  and  sides  20  feet  apart.  Its  internal  dimensions  are^ 
length,  330  feet ;  breadth,  84  feet ;  and  depth,  52  feet. 

Tl^  Norfolk  Estnary  Gc»npany  have  recentii' completed  another 
emb^kment  of  a  mile  and  a  half  in  length,  at  Walferty,  reclaiming 
another  300  acres  of  land  in  the  "  Wash."  This  now  nukes  a  total 
of  about  500  oat  of  the  32,000  acres  to  be  recovered  firom  the  sea. 

The  new  Ladoga  Canal  baa  recently  been  opened  for  traffic.  The 
first  canal  was  commenced  by  Peter  uie  Qreat,  in  order  to  develop 
the  commerce  of  St  Fetersbui^ ;  it,  however,  proved  inadequate 
to  its  purpose,  owing  to  the  defective  system  of  locks.  The  new 
canal  has  no  locks,  and  thus  the  project  of  Peter  the  Great,  who 
intended  that  the  first  canal  should  be  constmcted  without  locks,  is 
now  realized. 

The  new  screw  jole  pier  at  Brighton  was  opened  on  the  6th 
October  last.  The  entire  length  of  the  structure  is  1,1 15  feet ;  it 
is  approached  from  the  shore  by  an  abntment  290  feet  Img  and 
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140  feet  wide;  a  fine  promenade,  560  feet  long  by  50  fleet  wide, 
leads  to  the  pier  head.,  which  is  310  feet  long  by  140  feet  wide. 
The  piei  head  has  an  area  of  39,000  feet,  and  at  each  end  of  its  isms 
comeiB  is  an  otnanjental  tower,  two  tPmilAr  edifices  adominK  tbo 
abutments  alsa 

The  Cincinnati  Sospension  Bridge  is  rapidly  approaching  com- 
pletiim.  Its  total  length,  including  the  approaches,  will  be  2,252 
&et;  length  of  main  span  from  centre  to  centre  tA  the  towers, 
1,057  feet ;  length  of  end  spans,  281  feet ;  width  of  bridge  in  the 
olear,  36  feet ;  and  height  above  low  water,  100  feet.  It  is  sup- 
ported by  two  cables  of  12^  inches  diameter,  made  np  of  7  strarnu, 
each  of  which  contains  740  wiree.  The  floor  beaniB  are  of  wrought 
iron ;  two  iron  trasses,  10  feet  high,  will  separate  the  footways  bata 
the  carriageways,  and  an  ornamental  iron  railing  will  protect  the 
foot  passengers  on  either  aide.  Wnmght-iion  gudeis,  SO  feet  long 
and  12  inches  wide,  will  ran  the  entiro  length  nnder  the  middle  of 
the  loidge. 

7.  ENTOMOLOGY. 

(Induding  the  Procgedinfft  of  the  Eniomologieal  Socieitf.) 

Ik  1863  the  Tjpniwi  Society  published  the  first  part  of  a  memoir 
by  Sir  John  Lubbock,  "  (>i  the  DeTelopment  of  Cfdoeon  dimidi~ 
atom."  The  second  and  concluding  part  of  that  memoir  has 
just  appeared  in  the  twenty-fifth  rolume  of  the  Society's  '  Trans- 
•ctionB,  p.  477.  It  is  generally  believed  that  all  insects,  with  few 
'ezoeptions,  pass  through  three  definite  stagee  of  existence  afta 
leavmg  the  ^g ;  but  m  the  case  of  Ohloeon  there  are  no  such 
stages ;  inetew  we  have  a  series  of  gradations.  It  is  true  that  the 
GphemeridfB,  the  &mily  to  which  Chloeon  belong,  have  been  long 
known  to  have  their  metamorphoses  incomplete,  but  we  are  indebtM 
to  ^  J.  Lubbock  for  a  defimte  account  of  their  various  changes. 
The  condition  in  which  the  yonng  Chloeon  leaves  the  egg  is  un- 
certain, but  the  smaUest  specimens  being  only  18-SOOths  ^  an  inch 
in  length,  and  c^oite  colonrleas  and  tr^sparent,  it  is  assumed  that 
these  are  in  their  "  first  hate."  From  this  point  there  are  not  less 
than  twenty  states  (or  moultings),  through  which  the  insect  pro- 
gresses before  it  leaves  the  wf^,  in  which  it  has  hitherto  passed 
its  life,  to  assume  the  "  proimago  "  form,  and  this  differs  apparently 
from  the  perfect  insect  chiefly  in  certain  pecoliaritieB  of  the  wings 
and  legs.  It  is  quite  impossible  here  to  follow  ihe  various  changes 
which  are  minutely  detailed  in  the  two  memdrs ;  we  can  only  ohsfxre 
that  it  is  not  until  the  eighteenth  stage  that  the  external  sexual 
eharactets  of  the  males  begm  to  show  themselves,  and  that  in  soma 
of  the  stages  a  sort  of  retrograde  movement  takes  place. 
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It  ia  one  of  the  conclnBionfi  of  the  author  that  "  extemal  forces  " 
acting  on  the  krra  produce  those  changee  in  the  orgaoization  which 
have  reference  to  its  immediate  wants  rather  than  to  its  final  form, 
and  this,  he  thinks,  accounts  ion  "  those  casee  in  which  ftnimala, 
very  siniilar  in  their  mature  condition,  aie  very  nnlike  in  their 
earlier  stages."  In  reference  to  "dimorphism"  or  "polymor- 
phism," Sir  J.  Labbock  wonld  confine  the  term  to  the  cases  of  those 
nn'mftla  or  plants  which  "  preserve  themselves  at  matority  imder 
two  different  forms,"  as  in  Ants  and  Bees;  the  " difierentiating 
action  of  extemal  circumstances,  not  <ra  the  mahire  bat  on  HiB 
young  individual,"  resulting  in  another  series  of  phenomena,  many 
(^  which  have  been  described  imder  the  name  of  alternation  of 
generations,  he  would  distinguish  by  the  term  "  dieidiam "  or 
"  polyeidism."  , 

A  discuEsioQ  on  the  nature  of  Pebrine  (the  silk-worm  disease) 
has  been  recently  carried  on  in  the '  Comptea  Bendoe '  between  MM. 
Becamp,  Joly,  and  Pasteur.  The  last-named  author  believes  the 
"  vibratory  corpuscules  "  (one  of  the  peculiarities  of  the  disease)  to 
be  pathological  ^eductions  analogous  to  the  globules  of  pus,  or  of 
the  Klood.  M.  Becamp,  on  the  contrary,  considered  them  to  be 
of  a  vegetable  nature..  M.  Joly  had  also  observed  in  1862  innu- 
merable quantities  of  infusoria,  which  he  described  under  the  name 
of  Vibrio  offlaiai  mixed  with  the  vibratory  corpuscules ;  these  coi^ 
puscules  have  ^nce  been  stat«d  to  owe  their  origin  to  the  VArio, 
but  M.  Joly  denies  this  and  asserts  the  Vibrio  to  be  the  effect  and 
not  the  cause  of  the  corpuscules.  Of  the  origin  of  the  disease 
nothing  seems  to  he  known,  but,  as  a  remedy.  Mi  Becamp  suggests 
the  vapaur  of  creosote,  which,  although  it  would  not  directly  desta^ 
the  disease,  wonld  prevent  the  formation  of  spores  by  which  tlie 
disease  is  propagated. 

The  ZootogicEil  Society  has  recently  published  a  paper  by 
Mr.  Pasooe,  on  the  "  Ooleoptera  of  Penang ;"  the  writer  attempts 
to  show  that  "  the  area  into  which  the  earth's  sur&ce  may  be  divided 
in  relation  to  its  organic  productions,  will  not  hold  good  for  all 
daaeee,  or  even  in  some  cases  for  all  orders ;'  'and  that "  so  far  as  the 
Goleoptera  are  concerned,  the  Malayan  region,  with  its  centre  in 
Borneo,  finds  its  South-eastern  limit  in*New  Guinea,  Australia 
constituting  a  very  distinct  and  remarkable  region  of  its  own." 

Messrs.  LoveU  Beeve  and  Go.  have  issued  another  of  their 
cheap  works  on  Natural  History ;  it  is  entitled, '  British  Bees :  an 
Introduction,  &c.,'  by  W.  E.  Shuckard.  It  is  remarkable  for  its 
"  spirit  of  captiousnees,"  and  might  have  been  written  twenty  years 
ago  so  br  as  most  of  its  statements  are  concerned;  indeed  the 
author  tells  us  that  "  &om  the  length  of  time  that  has  intervened," 
the  "  fitcts  recorded  have  become  so  blended  in  his  mind,"  that 
whether  they  are  the  result  of  his  own  ohservationn,  or  of  "  diligent 
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Btady  "  (of  the  olMerrotioiis  of  otiiers  ?)  he  "  can  no  longer  separate 
their  sonrceB." 

Mr.  Roland  Trimen,  of  Cape  Town,  has  published  the  second 
part  of  his  Shi^]aIooera  A&icse  anstralia  (Sonth  African  Bntter- 
nies),  incladiog  the  Satyridie,  Enrytelidie,  Lycenidie,  and  Hea- 
peridfB. 


PaocEEDiNas  OF  iH£  ENTOM0LoaicA.L  Socist;. 

Sept.  3. — Among  the  exhibitions  was  a  amall  collection  of 
Goleoptera  iiom  Jamaica  made  by  Mr.  Gloyne.  In  reference  to  the 
AilanthuB  silk-worm,  Prof.  Weetwood  said  that  he  had  foimd  waspa 
Tery  deetmctive  to  the  young  caterpillais.  Mr.  Trimen  commnni- 
cated  a  paper  on  the  Butterflies  of  the  Manritine.  This  portion  of 
the  fanna  of  that  island  appears  to  be  of  decidedly  African  origin, 
moet  of  the  species  being  identical  with  those  found  in  South  Africa 
and  Madagaacar.  There  were  only  twenty-Eve  speciea.  Mr.  F, 
Smith  read  an  account  of  a  collection  of  Hymeneptera — mostly 
Bees — sent  to  him  from  Catagallo,  in  Brazil.  It  contained  the 
female  of  Trigona,  the  male  only  of  that  genus  having  been  pre- 
viously known ;  in  the  gravid  stato  their  abdomens  were  enormously 
distended,  and  in  this  respect  thev  bore  a  remarkable  similarity  to 
the  same  sex  of  the  whito  Ants  (Termes). 

In  consequence  of  the  new  arrangement  with  reference  to  the 
Meetings  of  this  Society  at  Burlington  House,  no  meeting  was  held 
in  October. 

Nov,  5. — Mr.  Janson  exhibited  some  rare  CJoleoptera  from  Tas- 
mania. Mr.  Stainton  exhibited  a  collection  of  Tineina  from  Asia 
Minor  and  Syria.  Some  large  galls  from  the  elm,  supposed  to  be 
formed  by  Aphides,  were  shown  by  Mr.  F.  Smith..  A  singular  case 
or  covering  of  a  species  of  Coccus,  resembling  a  'small  limpet-shell 
(Patella),  from  Port  Lincoln,  was  sent  for  exhibition  by  Mr.  Angas. 
The  President  (Sir  J.  Lubbock)  brought  under  the  notice  of  the 
meeting  specimen:;  and  drawings  of  a  new  Myiiapod  found  in  his 
grounds  at  High  Elms ;  it  was  remarkable  for  its  small  size,  and 
for  having  omy  nine  pairs  of  legs ;  it  was  proposed  to  he  called 
Pauropva. 

The  Ber.  Douglas  Timins  communicated  a  noto  "On  the 
Habits  of  ArgynnU  Laihtmia,  in  the  north  of  France."  Mr. 
M'lAchlan  read  a  paper  " On  new  Genera  and  Species  oiPaoddse" 
Mr.  E.  Saunders  read  a  papr,  entitled  "  Descriptions  of  Six  New 
Species  of  SvpregHdai,  belonging  to  the  Chaicoj^oridea  of 
Lacordaire." 

Nov.  19. — Mr.-Stainton  exhibited  drawings  and  specimens  of 
the  Staihmopoda  Guerinii,  bred  from  Aphides  galls  found  on  the 
Piatacia  tereUntkus,  and  sent  by  Dr.  Staudinger  from  Cellea-les- 
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Bwji8,  in  the  Aidkiia  This  is  one  of  the  very  law  caaee  in  wbioh 
a  moui  is  found  as  an  inqniline  of  A  gi>Il;  another  soch  case  Mr. 
SteintoQ  stated  codub  to  ns  from  Sorik  America.  Dr.  Sharp 
exhibited  Beventy-one  species  of  Coleoptera  new  to  Britun,  eleven 
of  these,  it  was  believea,  «^e  unknown  on  the  Continent ;  descrip- 
tioDB  of  Hie  new  ^ecies  were  read.  Mr,  Meek  exhibited  an 
nndescribed  Nodua,  taken  at  BermondBey,  and  DicrorhamtiJut 
ftttvo-dorioiU,  taken  in  North  Devon,  and  new  to  the  British  list. 
Prof.  Westwood,  in  introducmg  the  subject  of  an  extraordiaaiy 
hermaphrodite  butterfly  {Pieria  Pyrrha),  a  drawing  of  which  was 
exhibited,  took  oocamon  to  make  several  observations  on  the  Dar- 
winiuL  hypothedfl.  Mimetio  forms,  be  oraisidered,  could  only  be 
looked  upon  as  illustrations  of  tiie  law  of  resemblance ;  he  believed 
that  all  speciee  imre  created  with  tlie  same  characters  aoA  attributes 
that  they  now  possess,  and  consequently  that  there  was  no  "  relation- 
ship "  between  apeoies  even  of  the  same  genus,  but  that ' '  similarity  " 
alone  oonstitnted  the  bond  c£  union.  He  was  replied  to  ^  Messrs. 
Wallace  uid  Bates,  and  a  diacnasion  ensued  in  wbioh  Dr.  Kiarp, 
and  MeesiB.  Mliacblan  and  Pascoe  took  part. 


8.  GEOGBAPHY. 
(Ineittdinff  ihe  Proeeedingt  offhe  Royal  Geoffraphusal  Society.) 
The  flow  of  geographical  knowledge  is  something  Uke  that  of  that 
m-eat  mer,  which  has  at  alt  times  attracted  and  eveai  is  now  attracting 
the  prindpal  attention  of  travellers — it  is  of  an  intermittent  cha- 
racter. Oocaaionally  an  overwhelming  flood  pourB  down  upon  us, 
so  that  we  areonable  at  the  time  to  make  follnse  of  its  fertilizing 
powers,  and  we  have  to  wait  until  the  waters  have  somewhat  sub- 
Hided  before  the  seeds  of  rational  theory  can  be  sown  npon  the  new 
alluvium.  The  present  is  rather  the  time  of  ebb.  But  few  travellers 
have  of  late  returned  to  these  shores,  and  though  much  solid 
advance  is  being  made  by  means  of  accurate  descriptions  and 
statistics,  but  little  startling  enterprise  attracte  the  attention  erf 
those  who  are  dazzled  by  hair-breadtii  escapee. 

In  Abyssiiiia  EngUah  captives  still  Imger,  thou^  additional 
tidings  and  gradual  steps  towards  their  ultimate  return  are  from 
time  to  time  reported.  The  Europeans  euppoeed  (o  be  held  in 
captivi^  in  Somah  land,  where  they  were  cast  by  the  shipvrreck 
<rf  the  ^  Abbs,  are  now  being  sougnt  hj  a  native,  whose  ding^ce 
has  been  stimulated  by  the  promise  of  1001.  per  head  for  all  brourfit 
back  in  safety. 

The  report  now  published,  with  maps,  phob^raphs,  &c,  of  the 
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Palestine  Ezploratioii  Fund  is  of  the  cliaracter  wbich  we  have 
described  above,  a  solid  mcreeae  to  our  knowledge  of  an  (dread; 
tolerably  well-known  cotmtiy,  bnt  it  contains  no  sturtlingadTentare 
to  make  it  attnictiTe  to  any  but  the  scientific  mind.  The  sitee  of 
S^rty-nine  places  of  impottanoe  have  been  detennined  witii  accuracy, 
amongst  tneee  the  exact  position  c^  the  synagogue  at  Gapemanm. 
The  Bcenee  of  many  events  in  the  Old  and  New  Teetaments  have 
been  fixed,  the  mam  bock-bon^  of  the  country  been  mapped  out, 
besides  pbotographs  of  natural  objects,  mins,  inscriptions,  &c., 
prepared.  Mnch  light  is  likely  to  be  tbrown  upon  a  sn^ect  as  yet 
ont  little  understood,  t^.  Semitic  Palfeography,  of  which  several 
flcholars  are  springing  np.  M.  Terrell  has  sent  a  paper  to  the 
French  Academy  on  the  composition  of  the  Deed  Sea,  in  which  he 
states  that  he  distinctly  saw  small  fish  thriving  well  near  the  ate 
of  the  ancient  Sodom. 

The  regions  of  Cambodia  and  Siam  have  been  visited  by  Mr.  J. 
Thomson,  who  has  photographed  many  most  interesting  mins  of 
ancient  cities  and  temples.  An  account  of  these  was  read  before 
the  British  Aeaociation,  and  it  ia  probable  that  a  fnller  narrative 
will  appear  before  long  of  a  very  carefnlly  undertaken  and 
sncces^nl  journey  in  aeuch  of  almost  unknown  records  of  a  for- 
gotten dvuizatioa. 

In  Australia  it  was  reported  that  the  remuna  of  Dr.  Leichhardt 
had  been  discovered  by  the  exploring  party  fitted  ont  for  that 
parpoee,  bnt  the  news  tnms  out  to  be  unfonnded.  On  the  other 
hand,  it  appeaiH  that  the  leader  of  the  expedition,  Mr.  Dnncao 
Mclntire,  had  died  from  fever,  bnt  the  search  was  being  continued 
Tmder  Ur.  Campbell.  The  continent  baa  again  been  crossed  &om 
Victoria  to  the  Gulf  of  Gan>entaria,  bnt  the  maip  objects  of  tbe 
expedition  are  reported  to  nave  fiiiled.  We  are  now  promised 
speedier  intelligence  by  a  new  route  to  Australia — the  natural  one, 
mA  Panama.  The  journey  ontwards  was  very  sucoeesfiUIy  per- 
formed, and  New  Z^Iand  in  particular  reaps  the  benefit  of  tbe 
change ;  but  the  homeward  mail,  though  starting  a  few  days  before 
the  so-called  overland  mail,  arrived  in  this  country  afler  i\a  ri^L 
A  caiefdl  stody  of  the  ooean  currents  and  the  perio^cal  winds  may 
perhaps  help  to  overcome  some  of  the  difficulties. 

One  of  these  currents,  the  Oulf  stream,  is  said  by  M.  Grad  to 
keep  its  identity  beyond  Spitzbergen  and  Nova  Zembia  into  the 
Polar  Basin,  thus  affording  open  sea  ikr  to  the  north  of  these 
islands,  where  an  entrance  must  be  sought  by  future  traveUen 
searching  for  the  North  Pole — a  subject  we  have  discussed  in  a 
former  number.  Slight  alterations  in  the  direction  of  this  current, 
arising  from  tbe  abrasion  of  rocks  where  it  first  enters  tbe  ocean, 
are  &om  time  to  time  reported,  leading,  we  may  suppose,  to  extensive 
changes  in  the  effects  on  this  side  of  the  Atlantic.     Similar  changes 
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are  taking  place  in  the  Niagara  Falls.  The  Horseshoe  Fall  haa 
become-  more  triangular,  and  it  is  snid  moie  beantifal.  It  has 
retired  considerably  on  the  American  side. 

The  American  rivers  are  mt^ergoing  a  oonaderable  chaoga  It 
ifl  not  to  be  wondered  at  that  Ur.  Marsh,  an  inhabitant  of  that; 
continent,  Bhonld  have  been  stroclc  vith  the  power  that  man  has 
in  altering  the  appearance  of  the  country,  and  conBeqnently  its 
atmospbenc  phenomena.  The  book*  he  wrote  some  time  back  cooU 
receive  no  more  striking  illnetrationB  than  from  his  native  continents 
The  clearing  the  primeval  forests,  the  cnltivstion  of  the  land,  and 
the  diveision  of  dnunage  in  new  directdons  have  led  to  astonishing 
resnlta.  ^The  mighty  Uississippi  is  developing  sand-banks  and 
shoals,  and  is  nmning  with  steadily  deaeaeed  stream.  The  rajnd 
rising  after  rain  no  longer  takes  place^  and  the  navigaticHi  of  the 
river  is  much  altered  in  character. 

The  first  separate  map  of  (Jandia,  a  jJace  about  which  wo  are 
all  now  beginmng  to  inqnire,  has  lately  been  published  by  Mr. 
Wylde.  It  is  exl^mely  clear  and  distinct,  and  will  be  uaenil  for 
reference,  both  daring  the  revolution,  and  alao  when  that  revolutifm 
has  accomplished  its  object. 

It  is  not  often  that  we  have  to  record  honour  done  to  scientific 
men.  It  is  with  great  pleasore  that  we  chronicle  the  &ct  that 
Hr.  Baker  has  received  knighthood  at  the  bands  of  Her  Majestr, 
and  tiat  Captain  Speke  has  been  made  Commander  cJ  the  Bath, 
both  to  commemorate  their  researches  about  the  head  waters  of  the 
Nile.  'Whilst  mentioning  the  notice  taken  of  the  enterprise  of  these 
gentlemen,  we  cannot  pass  over  the  intrepidity,  the  fldf-denial,  and 
the  patient  endurance  of  the  wife  of  the  former.  It  ia  pleasant  to 
think  that  whilst  she  endured  privafdon,  assisting  and  being  assisted 
by  bar  husband,  she  with  him  receives  a  portion  of  the  honour 
bestowed  on  him.  

Pbocbedinos  of  the  Boxai.  Geoqbapeicai.  Socisrv. 
At  the  cconmencement  of  the  aeamon  of  1866-7  the  President, 
Sir  Boderick  I.  Murchison,  gave  a  slight  sketch  of  recent  geo- 
gtaphical  doings,  and  mentioned  stone  of  the  papers  that  it  was 
expected  would  be  read  at  the  forthcoming  meetings.  But  little 
that  is  new  or  startling  had  been  eSected,  but  work  was  going 
steadily  onward.  Dr.  Livingstone  is  advancing  and  gaining  im- 
portant knowledge  as  to  the  watershed  of  Africa.  A  letter,  of 
which  an  abetraot  is  given  below,  was  read  at  a  subsequent  meeting 
detailing  his  discoveriee.  Mr.  W.  Chandlees,  the  recipient  of  the 
Victoria  Medal  for  his  exploration  of  the  Purus  river,  has  examined 
its  tributary,  the  Aquiry,  and  is  expected  before  the  end  of  the  seedon 
*  'Han  and  Nature;  or,  PliTaiol  Qeognphf  aa  modifled  hj  Hnnwn  Action.' 
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to  read  in  peraon  a.  paper  on  his  discoveries.  The  rivers  of  Gorsvaya, 
in  Soathem  Fern,  Imd  been  explored  for  three  jests  by  Bon  Antonio 
£(uinondy,  who  will  Aimiah  anotber  paper  on  this  sabject.  The 
expediticm  to  the  North  Pole  had  n!lt  received  mnch  attention  fhnn 
the  late  covemmeat,  it  was  to  be  hoped  that  the  present  would  feel 
mote  fiiDy  the  necedsity  of  aatis^ring  the  expectatioae  of  tiie 
edentififi  mBa,  not  only  of  this  conntry,  but  o£  all  Europe.  With 
an  alluBion  to  the  Leicbbardt  expedition  and  the  monnmetit  to  Sir 
John  Franklin,  erected  near  the  Athenseum  Clnb-honae,  which  has 
since  been  tmcovered,  the  address  concloded,  and  was  followed  by  a 
paper  on  Mr,  W.  H,  Johnson's  recent  jonmey  from  Leh,  in  Ladakh, 
to  Khotan  in  Ghineee  Tartary.  It  appears  that  Mr.  Jobnaon  was 
bom  and  educated  in  India,  and  that  he  was  engaged  on  the  Great 
IMgonometrical  Survey  of  India.  Whilst  in  this  pnnrait  he  was 
residing  in  the  extreme  northern  limits  of  the  torritoies  of  the 
Maharajah  of  Cashmere,  and  on  this  occasion  was  invited  hy  the 
£han  of  Ehotaa  to  visit  this  territoi;.  The  principal  novelty  that 
he  saw  was  the  city  of  Ilchi  or  Eho^n,  ^hich  had  previously  been 
visited  only  by  Marco  Polo,  Benedict  Grey,  and  a  few  Jeenit  mission- 
aries. The  whole  of  (his  country  has,  until  quite  lately,  been  under 
the  dominion  of  the  Uhineee,  but  since  they  have  been  so  weakened 
by  internal  revolution  and  war  with  Eugland,  these  districts  have 
revolted  and  asserted  their  independence.  All  communication  with 
China  being  at  an  end,  they  are  anxious  to  open  a  system  of 
commerce  with  India,  but  the  high  tolls  levied  by  the  Mahan^ah  of 
Cashmere  have  almost  entirely  prevented  this  deairable  coDsumma- 
tion.  A  more  direct  route  was  afterwards  taken  by  Mr.  Johnson 
over  passes  from  15,000  feet  to  18,000  feet  above  the  sea-level, 
which,  it  is  hoped,  will  be  found  available  for  tlie  produce  of  the 
country,  metals,  jade,  coal,  cereals,  cotton,  and  especially  fine  wool, 
of  wbicb  latter  there  appears  to  be  enormous  quantities,  from  this 
the  largest  peBtoral  region  in  the  world.  This  district  bad  in 
former  times  oeen  the  stronghold  of  the  Buddhist  religion  in  Central 
Asia,  now  the  inhabitants  are  esseutinlly  Turkish,  and  speak  Turkish 
exclusively  over  an  enormous  district.  It  is  anticipated  that  the 
commerce  of  this  country  will  be  of  great  importance,  the  more  so 
as  Bossian  influence  was  not  likely  to  be  strongly  exerted  in  this 


The  letter  from  Dr.  Idvingstone,  to  which  we  referred  above, 
gives  an  aeoonnt  of  his  havingdiscovered  an  excellent  harbour  about 
25  miles  to  the  north  of  the  Bovuma  river.  The  entr^ice  is  some 
300  yurds  wide,  and  if  this  be  considered  the  handle,  the  rest  of  the 
harbour  may  be  looked  upon  as  the  blade  of  a  spade  on  cards. 
After  leaving  this  harbour  ne  returned  to  the  Bovuma  and  advanced 
mi  its  north  or  left  bank  as  &t  as  Ugoniano,  the  confluence  of  this 
Hovimia  or  Louma,  and  the  Louendi,  a  larger  stream  coming  tnaa 
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the  S.W,  Dr.  LiTingstone  expreeaea  his  determitistioQ  to  make  this 
epot,  where  he  has  heea  well  received  uid  is  in  the  confidence  of  the 
chief  of  the  Makonde,  hie  head-quarters,  until  he  has  folly  ezploied 
the  I^ke  Kyaoa  and  determined  its  relationship  to  the  other  great 
lakea  and  toe  water  Bystem  generally.  The  Makonde  have  some 
notion  of  a  Divine  being,  nerertheteea  the  Arabs  had  done  nothiJig 
towards  proeelytism,  a  circnmstanoe  which  is  reported  of  them 
elsewhere. 

An  interesting  paper,  "On  the  Physical  Geogmphy  of  Natd," 
was  read  by  Dr.  B.  J.  Mann,  who  exhibited  vanoos  maps  and 
diagrams  illoetratiTe  of  the  experience  gained  in  an  eight  years' 
_  reeidence  in  the  coantrv.  The  colony  forma  a  portion  of  the 
peculiar  raised  coast  whidi  sn^roiinds  the  flatter  interior  of  Africa. 
In  conseqnence  the  rapid  slope  &om  the  coast  to  the  Dr^eubeiv 
monntains,  meets  the  sea  breezes  in  the  sanuna,  causing  a  rainiyl 
of  24  inches,  whilst  the  winter  monsoon  brings  bat  6  inches  of 
moisture,  afTording  a  remarkable  climate,  well  suited  for  moat' 
tropical  and  temperate  vegetation,  bnt  nnsoited  to  other  plants, 
amongst  which  is  eepeciaUy  to  be  remarked  the  vine.  The  harbour 
of  Natal  admits  veaaels  of  700  tons,  and  conld  eaoly  he  mada 
available  for  those  of  larger  tonnage. 


9.  GEOLOGY  AND  PAL.M)NTOLOGT. 

{Including  the  Proceedings  of  the  Geological  Society.) 

Untii,  recently  all  depoeita  containing  gold  in  situ  were  generally 
considered,  on  the  anthority  of  Sir  B,  I.  Mnrchison,  to  be  of 
Paheozoio  a^,*  notably  Lower  Silurian.  Sir  Boderick  Murcbison 
also  beUered  that,  in  sU  cases,  the  gold  vras  introduced  into  these 
ancient  rocks  during  the  Tertiary  period.  But  we  now  posseeB 
a  more  -perfect  knowledge  of  the  phenomena  attending  the  occur- 


rence 01  gold,  and  are  proportionately  better  quahfiedf  to  discuss 
the  question,  and  one  oonseqaence  has  been  that  these  old  theories 
have  been  entirely  contradicted  by  well-ascertained  fiicts.  In  the 
first  place,  fossils  were  discovered  in  sOu  in  the  auriferous  slates 
of  Califomia  in  the  year  1863,  which,  on  examination,  proved  to 
be  of  Jurassic  age ;  t  then,  Professor  Whitney  has  remarked  that  not 
a  trace  of  any  Silurian  or  Devonian  fossil  has  ever  been  found  in 
Califomia ;  but,  on  the  other  hand,  giJd  occurs  in  many  locahtiea 
in  rocks  as  new  as  the  Cretaceous. 

We  may  conclude,  therefore,  that  the  Geological  Survey  of 
California  1^  effectually  disjooved  the  old  views ;  but  they  had 

*  '  QniiHirlj  Jnanul  of  theOeologiciU  S<iciely."  voL  yili.  p  134. 
t  Wliitnej.    Report  on  tbe  Geology  of  CnliFofnui. 
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been  prerionaly  shown  fo  be  erroneous  by  Mr.  David  Forbes,  who 
in  1860*  reported  the  presence  of  gold  in  Upper  Oohtic  strata  in 
South  Amencs  due  to  the  eruption  of  diohtic  rocks  of  still  yoonger 
age.  More  recently  Mr.  Forbes  hae  publishedt  a  more  genial 
condnaion,  to  the  e&ct  that  there  have  been  two  epochs  of  atu> 
feroofi  impregnation,  namely,  (1)  the  older,  or  gramte  intrnsion, 
which  is  not  older  than  the  Upper  Silnriau,  nor  yoimQ;er  than  the 
Ourboniferons  strata ;  and  (2)  the  newer,  or  dioritic  oatonrst,  which 
Mr.  Forbes  calls  Post-oolitic,  and  whidi  is  probably  as  recent  aa 
early  Cretaoeons, 

Mr.  Selwyn's  last  report  to  tJie  Govermnent  of  Victoria  "  iHi 
the  probable  age  of  the  Lower  Gold-drifts  "X  makes  public  a  view 
whidi  is  antagoQUitdc  to  that  enunciated  by  Mr.  David  Forbes. 
He  believes  that  the  qnartz-Teins  of  Victoria  belong  to  two  gronps : 
an  older,  which  is  non-anriferons,  and  a  yonnger,  which  is  annferoos. 
From  the  former  he  believes  the  Miocene  gravels  have  been  derived, 
they  being  entirely  barren ;  and  by  the  degradation  of  the  latter 
he  considers  that  me  rich  Pliocene  gdld-drifte  have  been  prodnced. 
If  this  interpretation  be  correct,  we  have  proof  of  a  third  period  of 
goid-impregnation,  namely,  in  later  Tertiary  times. 

The  last  number  of  the  TransactionB  of  the  Geological  Society 
of  Glai^w  (vol.  ii,  part  2)  is  a  most  creditable  prodnction,  fmd 
oontaina,  amongst  many  papers  of  merit,  one  "  On  the  Aoriferous 
Bocks  and  DrSa  of  Victoria,"  by  Mr.  W.  Cameron,  well  worth  a 
pemaal  by  those  interested  in  the  subject.  But  the  paper  to  which 
we  most  ecnecially  draw  attention,  is  that  by  the  Eev.  H.  W. 
Oroeakey  "  Qq  the  relation  between  ^e  Gladal  Deposits  of  Scotland 
and  those  of  Canada."  The  author  infers,  from  a  study  of  Dr. 
Dawson's  papers  on  the  Canadian  depoeite,  that  "  the  differenoo 
between  the  glacial  foesil  &una  of  Canada  and  that  now  existing  in 
the  Gulf  of  St.  Lavrrence  is  far  lees  marked  than  the  difference 
between  the  glacial  &ana  of  the  Clyde-beds  and  that  now  eicistiiig 
in  the  Firth  j"  bnt  even  in  Canada  the  difl^rence  gives  a  more 
arctic  character  to  the  foesls ;  and  in  Scotland,  as  is  well  known, 
this*  arctic  element  is  the  predominant  characteristic.  In  Canada 
also,  the  beds  occur  in  a  distinct  order,  whereas  in  the  Clyde^disinct 
their  order  is  only  a  matter  of  inferenca  Another  point  is  that 
the  foesiliferous  beds  are  superimposed,  in  both  countries,  on  the 
true  6onlder~cIay,  beneath  which  occurs  in  Canada  a  peaty  deposit 
corresponding  in  position  with  the  vegetable  r^nams  found  at 
Chapd-ball,  near  Airdrie.  Speaking  generally,  about  two-thirds 
of  the  Scotti^  species   occnr  fbssu  m   Canada,  leading  to   the 

*  '  Qnarterlj  JnnniAl  oT  the  Geological  Society,'  toL  zvii.  pp.  SI  nnJ  34. 
f  ■  Geologioal  tissoziiic,'  vol.  iii.  p.  S85.    Septembel',  1S66. 
t  Beprinted,  nraiTy  entire,  in  the   '  Ocologloal  MapMine.'   vol.   iii.   p.  157, 
October,  1866. 
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ioieienoe  that  the  dinute  »t  the  peoriod  of  thrar  entombment  via 
BligfaUy  colder  thao  that  of  the  Gmf  of  St.  I«wrence  at  the  present 
dav ;  but  the  author  thinks  that  they  Ciumot  be  oonndered  to  mark 
"  ute  extreme  point  of  cold  jeaohed  dnrij^  the  epoch ;  but  rathw 
aa  iodicatinK  the  oommaioeiaent  of  uightly  milder  climatic 
oonditiona  waa  had  hitherto  prevailed"  Mr.  Croeskey  abo 
eoggestB  that  the  oonditionB  vhich  produced  the  c<dder  climate  of 
Scouand  doring  the  f^acial  period  viete  amilar  to  those  which  now 
exercise  the  same  innoence  on  the  olimate  f4  Canada. 

Amongst  the  fitcte  which  have  been  relied  on  as  meet  clearly 
proTing  t^  vast  extension  of  the  Alpine  ^acierB  dnriog  the  glacial 
period,  none  have  been  regarded  as  more  certainly  the  result  of  that 
icy  developiaent  than  the  oocarrsnoe  of  erratic  blocks  of  Alpine 
rocks  on  the  mountains  of  the  Jnra,  which  has  been  held  by  most 
geologists  to  demonstrate  that  the  Alpine  glaciers  formerly  extended 
to  the  Jura  range.  M.  Sartorina  von  Waltcishanam,  tbe  distin- 
gnished  Profewot  of  Geology  at  Gottii^^n,  howerer,  has  lately,  in 
his  prize-^esay  crowned  by  the  UniTersitT  of  Haarlem,*  advocated 
the  theory  that  the  Alpine  glaciers  terminated  in  an  inland  sea  or 
lake,  where  they  formed  icebeige,  scone  of  which,  floating  towards 
the  Jura,  deposited  their  bnrd^is  on  that  shore.  The  pnUicatioQ 
of  this  work  has  called  forih  an  able  reviewt  &om  the  pen  of  Pro- 
fessor B.  Stnder  of  Berne,  in  which  Professor  von  Waltershansen's 
theory  is  shown  to  be  inoonsisl«nt  with  positiTe  &cts,  and  to  be 
rendered  extremely  improbable  by  negative  evidence.  Most  geolo- 
gists, however,  wiU  no  donbt  read  the  argoments  on  both  sides  witlk 
pleafTore  and  profit,  for  olthongh  this  theory  is  probably  not  appli- 
cable to  the  parttcialar  case  of  the  Alps  and  the  Jnra,  the  poBsibitity 
<k  its  being  the  tme  explanation  of  the  pheaomena  observed  in 
other  r^iHiB  ahoold  not  be  lost  sight  of  by  those  who  prefer  ample 
tmth  to  the  universal  triumph  of  a  pet  hypothesis. 

In  the  nomber  of  tbe  "  Bnlletm  de  la  Boci^  G<^liwiqoe  de 
France"  for  Septemb^,  M.  Gandry  gives  the  reenlts  of  his  long 
and  laboriooB  examination  of  the  toem  maniTnalH  of  I^ermi.  His 
paper  is  short,  and  will  well  repay  a  carefhl  consideration ;  but  we 
can  here  only  mention  one  of  the  points  he  brings  forward,  nsm^, 
that  the  iaoes  oi  the  Fikermi  &ana  is  altogether  African.  H, 
Qandry  reoommends  this  fiict  to  the  notice  of  geologists  who  inves- 
tigate the  history  of  the  Tertiary  period ;  bnt  it  is  equally  important 
in  its  bearings  on  the  origin  of  the  recent  A&ican  &nna,t  and  is 
thns  worthy  the  attention  of  those  natnraUste  who  are  at  present 

*  UDtfTBochnDSMi  fiber  die  Elimate  dei  Gt^enwart  niid  der  Vonrelt 

t  'Beohetnbea  bui  les  climate  de  I'^poqua  actuelH'  &o.     Bibliotlitane  Vni- 

venello,  September,  1SG6. 

t  Hee  "Qiioriwly  Jonniiil  of  Btaence,'  No.  II,  p.  213:  No.  IV.,  p.  048-  aiid 

No.  X.,  p.  168- 
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fl&deeToario^  to  oniaTel  the  tangled  web  of  affinity  idiich  fbnofl 
the  cannectiOQ  betweea  the  reoeiit  and  foaail  faunas  of  diflerent 
r^^iona. 

The  last  niunber  of  the  '^Natoral  History  TnmaacticiDS  of 
Northnmberland  and  Dnrhani'  contams  s  ehort  paper  hy  Mr.  H. 
B.  Brady  "  On  Caste  of  PaUeozoio  Ckoals  foond  amongst  the  litifnse 
of  Alkali  Works,"  which  pofiBesses  considenible  interest  for  those 
■who  investigate  the  means  by  which  foeeilization  is  produced.  The 
flpeciioens  consist  of  siliceoos  casts  of  the  calcareona  skeletons  of 
certain  corals,  imd  they  were  so  completely  decalcified  by  the  pro- 
cess for  the  generation  <^  carbonic  acid,  to  which  they  had  becoi 
Bnbmitted,  that  they  remained  unaltered  on  a  second  maceration  in 
itro^  acid. 

xbe  contenifl  of  the  '  Geobgic&l  Magazine '  dtiring  the  past 
quarter  have  been  so  important  that  onr  brief  notice  of  tbem  here 
tnnst  not  be  regarded  as  at  all  exhausting  the  anbjects  which  are 
brought  before  as  in  the  sereral  papers  that  the  nnmbers  contain. 
In  the  first  place  we  mnst  notice  the  conclnsion  of  Dr.  Lindstrom'a 
paper  on  the  Bogosa,  in  the  September  nnmber ;  but  we  can  only 
Kommarize  the  ctmclnsions  at  which  the  anthor  has  arrived,  namely, 
(1)  "  that  Qotiioj^llwn  ^yramidcde  is  an  nndonbted  Zoanthana 
ntffOKi,  .  ,  ,  .  and  that  it  coincidee  with  the  three  species  of  the 
eenna  Oalceola,"  which  must  tJierefore  be  removed  from  the  class 
Brackiopoda ;  (2)  that  the  Rugota  must  be  separated  from  the 
Adtnowa,  and  must  form  a  dass  of  their  own  in  the  great  division 
of  Badiated  animals.  Dr.  Iiindstrom,  indeed,  accepts  Professor 
Agassiz's  opinion  tbat  the  Bugoia  are  related  to  the  living  Lucer- 
itarisB.  It  cannot  be  said  that  there  is  much  evidence  in  support 
of  this  Buppoeiidon,  and  we  should  be  rather  inclined  to  seek  for  the 
affinity  of  these  aberrant  corals  in  a  higher  rather  than  in  a  lower 
direction ;  but,  however  the  case  may  ultimately  be  decided.  Dr. 
Lindstrom'a  is  a  most  valuable  and  welcome  contribution.  In  the 
November  number  is  a  paper  on  a  kindred  snbject,  by  Mr.  H.  A. 
Nicholson,  w:ho  baa  disoovered  in  the  ^o&t  shales,  Dumfriesshire, 
certain  stractures  associated  with  Graptolites,  which  he  interprets 
to  be  estemal  o^;ans  of  reproduction,  and  tiierefore  corroborative  of 
Professor  James  Hall's  opinion  of  the  Sertularian  nature  of  the 
Qraptoliiidse,  and  to  disprove  the  prevalent  opinion  of  their 
Btyozoan  affinitiefl. 


PBOOEBDOias  OF  IHB  Geoloqical  BodEnT. 

It  would  be  quite  useless,  in  this  Chronicle,  to  endeavour  to  give 

an  abstract  of  all  the  papers,  thirty-tbree  in  number,  contained  in 

the  last  number  of  the  Society's  journal.     We  shall,  therefore,  select 

a  few  of  the  more  interesting  ai^  important  communications,  more 
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eepeouUy  aa  serenil  of  the  others  aie  of  too  technical  b  natnxe  to  be 
dealt  wiib  here. 

In  the  £i8t  paper  in  the  JonnuJ,  Ur.  Boyd  Dawkrna  graptdes 
with  the  qneetioD  of  the  origin  of  oar  dotaestic  races  of  cattle,  which 
he  believes  can  only  be  Bolved  by  a  careful  examination  of  each  of 
the  three  European  fossil  umuals,  namely,  (1)  the  great  Urns,  £0$ 
TJrve  of  Julins  Csraar ;  (2)  the  email  Siort-hom,  Bot  hngifrona  of 
Frofeeeor  Owen ;  and  (3)  the  Bison,  Boa  hiaon  of  FUny.  He 
confines  himself  now  to  a  consideration  of  the  Urns,  and  after  a 
oareinl  statement  of  the  histoTical  evidence  on  the  Bul^ect,  he  infers 
that  this  animal  "  ptobebly  lingered  in  the  wiUer  parts  of  conti- 
nental £nrope  till  at  least  tne  sixteeuth  century." 

Mr,  Whitaker's  paper  "  On  the  Lower  London  lertiaiieB  of 
Kent,"  deeervee  especial  notice,  on  account  of  its  Telne  ss  a  contri- 
bution to  Byetematdc  Geology.  Hitherto,  over  the  whole  of  the 
London  Baain,  Mr.  Prestwicb's  classification  has  been  adopted, 
namely,  in  descending  order,  (1)  Baaement-bed  of  the  London  Clay ; 
(2)  Woolwu^  and  Beading  series ;  and  (3)  Thanet  Sands.  Mr. 
Whitaker  shows  that  the  beds  of  East  Kent  (Upnor,  Becnlvers,  dec), 
nntil  DOW  considered  identical  with  the  Basement-bed  of  the  London 
da;  at  Lewisham,  &c.,  belong  to  a  lower  series,  intenoediate 
between  this  Basement-bed  and  the  Woolwich  and  Beading  series. 
To  this  new  division  he  gives  the  name  Oldhaven  Beds ;  and  he 
reieiB  to  it  also  the  pebble-bed  of  Blackbeath,  Abbey  Wood,  &a., 
which  have  been  referred  to  the  same  division  as  that  of  Lewisham, 
H  well  as  some  sandy  pebble-beds  in  West  Kent,  hitherto  oonmdered 
to  form  part  of  the  miderlying  Woolwich  and  Beading  series. 

The  paper  is  extremely  valuable  for  containing  so  many  &ct8 
bearing  on  the  changes  of  the  varions  members  of  the  divisions 
of  the^  Lower  London  Tertiaries,  in  ^^^ng  from  east  to  west. 
We  will  jost  mention  one  instance.  The  only  constant  portion 
of  the  Thanet  Beds  is  its  lowest  member, — the  base-bed.  In 
West  Kent  this  is  succeeded  b^  the  thick  mas  of  nnibesilifaroaa 
Bauds  so  familiftf  to  metropohtan  geologists;  these  sands,  how- 
ever, tbin  ont  towards  the  east,  nntil,  near  Oanterbnry,  they 
flotirBty  disappear ;  and  the  baee-bed  is  then  sncceeded  by  a  band 
of  loamy  clay,  which  thins  out  tovrards  the  west  beneath  the 
memb^jnst  noticed,  Bnt  in  the  eastern  division  of  Kemt,  the  bnlk 
of  the  Tnanet  Beds  consists  of  two  fbssiliferons  members,  neither  of 
which  extends  &rther  east  than  Bocheeter,  beyond  which  the  series 
is  entirely  represented  by  the  base-bed  and  the  great  mass  of  on- 
fossilifeTOus  sands  already  noticed.  Here,  therefore,  is  the  explana- 
ti<m  of  the  iact  that  foesls  are  found  in  one  district  and  not  m  the 
other, — the  beds  are  nc^  the  same,  as  has  hitherto  been  sappoeed. 

GeologiHtB  seem  to  have  accepted  with  passive  anbmisaion,  and 
with  one  accord,  Mr,  Frestwich's  condosions  as  to  the  relative  ages 
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of  the  valle^-gnTels  of  Uie  Somme,  the  Onae,  tmd  other  lirerB ;  bat 
whether  Hob  docility  has  reealted  from  snpinenese  or  ocoiviction  we 
counot  undertake  to  prouoimce.  Mr.  Tylor,  however,  seeniB  to 
think  that  this  state  of  things  has  lasted  loi^  enonsh,  and  in  ft 
paper  "Upon  the  Interval  of  Time  which  has  passed  Between  the 
Formation  of  the  Upper  and  Lower  Yalley-graTela  of  port  of 
England  and  France,"  ne  endearonrs  to  slww  that  the  value  of  thia 
int^ral  ia  nothing,  and  that  the  two  sets  of  gravels  are  of  the  sBme 
sgjd.  Sb  eqilainB  and  illasttat«e  this  view  by  stating  bis  belief 
w&t  the  valley  themselTee  are  of  vei7  andent  irnte,  that  snbseqnent 
to  their  fiuination  they  were  entirely  filled  with  gravel,  and  that 
more  recently  still  the  valleys  have  been  re-excavated,  leaving  at 
different  heists  patches  oi  gravel  which  have  escaped  beins  wsehed 
awav.  Mr.  Tyloi  eodeavonra  to  explain  the  history  of  me  valley 
of  tne  Somme  on  this  snpposition,  oy  reference  to  the  valleys  of 
Devonshire,  jnst  as  Flnellin  argued,  "  there  is  a  river  in  Macedon ; 
and  there  is  also,  moreover,  a  river  at  Monmonth "...."  and 
there  is  salmons  in  both." 

The  tendency  of  geological  opinion  on  the  subject  of  meiomor- 
phism  has  oi  late  years  been  in  &voar  of  ascribing  that  phenomenon 
to  hydrothenoal  action;  but  for  the  evidence  in  support  oi  this  theory, 
geologists  are  almost  entirely  indebted  to  chemists  and  minenu- 
ogists,  the  geolo^cal  data  in  its  &voar  being  very  scanty,  and  more 
or  less  vagne.  We  have  now,  however,  to  chronicle  the  pnblication 
of  a  most  miportant  paper  by  Mr.  J.  Gleikie,  "  On  the  Metamorphic 
Lower  Bilnnan  Bocbb  of  Garrick,  Ayrshire,"  which  contains  a 
generalized  descriptiffli  of  certain  felspa^c,  dioritic,  serpentinons, 
and  calcareons  rocEs,  treated  with  a  new  of  ascertaining  what  evi- 
dence they  may  yield  bearing  on  the  cause  of  their  meta^orphism ; 
fi»  it  is  shown  tliat  these  are  all  metamorphio,  not  igneous,  rocks  in 
this  r^on.  In  Mr.  GeiHe's  own  opinion,  the  details  seem  to 
prove: — "(1)  That  the  strata  owe  their  metamorpbism  to  hydro- 
thertaal  action.  ^2)  That  the  varying  mineralogical  character  of 
the  rodis  is  due  principally  to  original  differences  of  chemical  com- 
paction, and  not  to  infiltration  of  fbreic^  matter  at  the  time  of 
metamorphion.  (3)  That  the  highly  alkaline  portions  of  the  strata 
have  been  most  snaoeptibte  of  change.  (4)  That  in  beds  having 
the  same  composition,  but  exhibiting  various  degrees  of  alteration, 
tlie  intensity  of  the  metamorpbism  has  been  in  direct  proportion 
to  the  amount  of  water  passing  through  the  strata.  (5)  That  in 
some  places  the  rocks  have  be^  reduced  to  a  softened  or  pasty 
ooodiboi)." 

A  paper  "  On  the  Structure  of  the  Bed  Crag,"  by  that  veteran 
ralseontoic^pst,  Mr.  B.  Y.Wood,  sen.,  contains  an  entirely  new  view 
(bo  for  as  we  are  aware)  of  ibe  sncceesion  of  life  in  those  deposits 
which  are  grouped  under  the  name  of  Bed  C^ag.     No  man  is  so 
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well  qnalifiei  to  wnte  on  this  sabject  as  the  author  of  tlus  paper, 
who  has  speut  most  of  his  hfe  in  the  thorough  investigation  of  the 
Crag  depositfi ;  his  inferoncee  are  therefore  entitled  to  more  than 
orduuay  conaideration. 

Within  the  last  few  monthB,  Geology  has  soffered  &om  Ihe  loss 
cS  sereral  of  her  fbllowere ;  amongst  them  Mr.  G.  Haclaren,  anthor 
of  '  The  Geology  of  Fife  and  the  Lothians,'  and  ,Mt.  Alexander 
Bryson,  were  men  of  local  eminence.  Bon  Oasiano  di  Frado  was 
the  leading  geologist  of  Spain,  where  his  death  will  be  sererely  felt 
by  his  small  band  of  assodates ;  and  M.  Louis  Saemann,  who  vnB 
at  the  same  time  an  acoomphshed  mineralogist  and  a  Uberal-mioded 
dealer  in  minerals  and  fbesils,  will  be  regretted  by  a  large  circle 
of  friends  and  cnstomers ;  for  he  vas  the  most  enlightened,  most 
Ubersl,  and  moat  enterprising  of  all  dealers ;  and  by  his  death 
Geology  has  therefore  sustained  a  severe  blow  of  a  most  pecnhar 
nature.  But  however  mach  we  may  regret  theee  loeeee,  uiey  are 
triflee  compared  with  that  caused  by  the  death  of  Mr.  William 
Hopkins,  of  Cambridge,  for  by  this  sad  event  it  seems  as  if  onr 
science  were  deprived  c^  a  limb,  this  distinguished  man  being  the 
founder  and  only  master  of  what  may  be  termed  Mathematical 
Geology. 


At  the  time  when  there  is  something  more  than  indications  Out 
the  Cornish  copper  mines  are  giving  svmptoms  of  exhaustioQ,  we 
bear  of  the  extmordinary  development  of  copper  mines  in  California. 
Fifteen  couutiea,  fcran  San  Ihego  to  Del  Norte,  possees  veins  of 
copper,  which  will  give,  it  is  said,  at  least  10  per  cent,  of  metal. 
The  cost  of  tnmsit  so  largely  interferes  with  the  development  of 
those  mines,  that  those  only  which  are  at  a  short  distanoa  &om  San 
Francifioo  are  worked.  Amongst  those  the  Union  Mine  at  Cop- 
peropolis  has  lately  exported  110  tons  of  ore  arJay,  of  which  50  tons 
contained  20  per  cent,  of  mietal.  Notwithstanding  the  value  of  this 
ore,  the  cost  of  carriage  absorbed  nearly  all  the  profit.  Attempts 
have  been  made — and  considerable  success  has  attended  them — to 
smelt  the  one  near  the  place  of  production,  and  we  are  told  that 
cakes  of  copper  containing  from  90  to  95  per  cent,  of  copper  are 
obtained.  Allowing  for  some  exaggeration,  there  appears  to  be  no 
doubt  that  mimense  deposits  of  copper  exist  in  Galm>niia,  and  that 
in  a  few  years,  when  roads  have  been  constructed,  these  vrill  be 
extensively  and  profitably  worked. 

After  the  remarks  wnich  we  made  in  our  last,  on  the  depressed 
state  of  mining  in  the  British  Isles,  the  above  does  not  encourage 
the  hope  of  any  great  improvement  in  the  condition  of  our  copper 
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mines.  Tin  miniiig  is  ntlier  more  encouraging,  for,  iiltlioagli  at 
the  present  pricea  of  that  metal,  the  mines  oumot  make  a  profit, 
ihere  is  a  prospect  that  the  price  will  shortly  improre.  The 
Dutch  candidly  state  that  they  cannot  ocmtinae  to  import  the  tin 
from  Banca  uid  the  Straits  at  the  present  low  male  of  prices. 
From  some  canse  or  other,  not  eatoHracbmly  explained,  there  has 
been  for  some  time,  a  gtadnal  fiJlmg  (^  m  the  quantity  of  tin 
prodnced  in  Bonca.  At  present  the  sapply  of  tin  u  conraderably 
m  excess  of  the  demand,  and  with  the  depreeaion  which  pervades 
every  branch  of  metal  mannfacture,  there  is  no  immediate  proepect 
of  any  large  qnantity  of  tin  being  consumed.  But  with  a 
reTiTal  of  trade,  so  important  a  metal  must  again  be  largely  in 
demand,  and  the  immense  stores  of  tin  existing  in  CtnnwEji  may 
then  be  worked  to  adyantage. 

It  is  satisfactory  to  know  that  the  Cornish  miners  are  finding 
employment  at  home,  instead  of  abroad.  Nearly  a  thonsand  of 
these  mdnstrions  men  are  now  sapplyiug  the  places  vacated  hj  the 
coUieis  on  strike  in  Scotland,  and  many  more  are  £ndii^  employ- 
ment on  the  railways.  These  will,  therefore,  be  available  as  soon 
as  an  improved  market  renders  it  prudent  to  work  the  Gondsh 
mines  witn  greater  activity. 

We  have  no  discovery  to  chronicle  this  qoarter  in  any  of  the 
mining  districts  of  Great  Britain  or  of  the  Omtinent. 

It  was  formerly  a  notion  amongst  miners  that  tin  conld  only 
exist  near  the  snr&ce  of  the  earth,  and  many  miaee  were  abaikkmed, 
because,  ae  the  mineis  said,  "  tin  never  made  in  d^th."  At  length, 
oaergy  dissolved  this  theory,  and  now  the  largest  quantities  of  the 
finest  tin  are  obtained  from  the  deepest  mines  of  Cornwall.  A 
nmilar  saperstition  prevails  respecting  the  deposition  of  gold  in 
qnartz  lodes.  The  gold  miners  will  t^  yon  t^at  gold  fidls  off  in 
aepih.  This  hypothesis  appears  destiaed  to  share  the  fate  of  that 
relating  to  tin. 

Mr.  A.  Hayward,  of  Sutter  Greek,  Amadas  Co.,  California,  is 
working  a  qniutz  lode  to  the  depth  of  1,200  feet,  not  less  than 
300  feet  below  the  sea  level.  The  result  is,  in  this  instance,  that 
the  qnartz  veinincreases  in  width  and  value  in  proportion  to  depth. 
The  quantity  of  gold  obtained  from  this  mine  has  been  to  the 
value  of  six  or  seven  milhon  dollars,  and  in  the  galleries  already 
opened  sold  quartz  is  standing  which  is  valued  at,  at  least,  two 
millicm  doUus. 

MrszBALoar. 

The  Bev.  Samuel  ^ughtcm  has  published"  his  examination  of 
a  meteoric  stone  which  was  seen  to  iaU  at  Dundmm,  Co.  T^perary, 
.     *  Itoyal  Irisb  Attdcmj,  1666.    'Pbiloaophical  HngMiDe,'  Na  216,  p.  260. 
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Irdaod,  on  the  12tii  Angost,  1865.  This  stone  was  Riven  by  Jibe 
olieeiTet  and  finder,  John  Johnson,  of  donoalty,  to  Lora  Havuden, 
ftud  presoited  by  hia  lordship  to  tiie  Geological  Mnseiuii  of  Trini^ 
G(jlege.  Pro&flBor  Haoghton  has  determined  its  compomtum 
tobo:— 


Nickel  Iron   .         .  .     20-60 

ProtOBulphoret  of  Iron  .       4 '  05 

Chrome  Iron  .         .  .       1 '  50 

Mineral  soluble  in  Mu-  i 

riatic  Acid,  probably  |      33 '  08 

Chrysolith          .  ' 

Minerals   insoluble  in  i     40-77 

Muriatic  Add     .  ' 


119-57  Iron 
t  1-03  Nickel 


100-00 


There  can  be  no  doubt  but  that  this  is  a  true  met«oric  stone,  ita 
composition  agrees  so  closely  with  that  of  others.  The  "  statement 
by  an  eye-wit»e«f"  who  saya,  "  I  beard  a  clap  like  the  shot  ont  of 
a  cannon,  very  quick  and  not  like  thunder ;  this  was  followed  by  a 
buzzing  noise,  which  continued  for  about  a  quarter  of  an  hoar, 
wheu  it  came  oter  our  heads,  and  on  looking  up  we  saw  an  object 
falliog  down  in  a  slanting  direction,"  &c.,  &c.,  le  rendered  of  very 
ascertain  value  by  the  exaggerafious  contained  in  it. 

The  "  Colorado  Meteorite,"  as  it  is  called,  which  is  stated  to 
have  been  found  in  "Euasel  Gulch,  Feb.  18, 1863,  by  Mr.  Otho 
Curtice,"  weighs  29Iba.  It  has  been  examined  by  Profeeeor  J. 
Lawrence  Smith,  of  Iiooiaville,  and  its  composition  found  to  be  :* — 


Iron 

90-61 

Nickel    .        . 

7-84 

CoWt    .        . 

■78 

Copper  . 

atrace 

Pluapliomi    . 

■02 

Gay-LoBsite  hag  been  found  by  ProfEssor  B.  Silltman  in  great 
qnantitiee  at  the  Little  Salt  Lake,  near  Bagtown,  Churchill  Co., 
Nevada.  These  crystals  have  been  examiued  by  Mr.  John  M, 
Blake,  who  shows  that  in  crystalline  form  ttieee  epecimens  differ  in 
some  respects  &om  such  as  have  been  previously  meaaured.f 
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F.  Wohlei,  continuing  his  examination  of  Laariie^  arrives  at 
the  conclusion  that  it  is  a  native  sulphate  of  ratheninm.* 

In  the  '  Ajnerican  JoTtnud  of  Bdence  and  Arte,'  Mr.  Charles 
Upham  Shepard  oontinnes  his  mineial  notices.  A  new  jniiteial, 
Hagernanniie,  so  called — ^in  obedience  to  the  abenrd  bshion  of 
naming  minerals  after  some  one  who  may  have  bad  something  to  do 
with  tbsBpecimens  in  qnestion —after  Mr.  G.Hagemann,  chemist  to 
the  Natnm  Chemical  Works,  All^hany  Co^  has  been  brought  &om 
Arkratfiord,  Greenland.  It  appears  to  be  a  veir  complicated 
enbstance.  Mr.  Shepard  says : — "  The  dednctiou  of  a  formnla  is 
difficnlt.  The  fbUowmg  is  suggested : — 
2  (Ga  +  j  Na  +  4  Mg)  Fl  +  (i  Al  +  J  Fe)  2  8i  Fl  +  2  HO." 

The  notices  of  the  discoveries  of  Cdwnnite,  Colv/mhUs,  and 
^odwmene  in  new  localitiee  are  unimportant.! 

M.  Edmond  Becquerel  has  imbhehed  a  paper,  "  On  the  Phospho- 
rescence of  HexaRonal  Blende.  ^  The  subject  belongs  to  Fhysioa 
proper,  and  it  is  uierefore  mentioned  in  this  place  for  the  purpose 
of  reoirding  it,  and  directing  the  attention  of  our  reader^  to  some 
optical  phenomena  of  much  beauty. 

Mr.  E.  J.  Chapman,  of  Toronto,  has  announced  §  the  discoveir  oS 
native  lead  on  the  north-west  borders  of  Lake  Superior.  It  will  be 
remembered  that  in  otir  last  ntunber  we  mentioned  the  discovery  of 
this  rare  native  metal  in  AnatnJia.  Mr.  Chapman  states  that  the 
lead  of  the  Lake  Superior  district  having  been  cut,  preeenta  the 
colonr,  the  Boftneas,  and  the  ductility  of  the  pure  metal.  It  is  not 
generally  known  tiiat  specimens  of  native  lead  were  found  some 
years  since  by  Mr.  Stepnen  Eddy,  in  the  mints  of  Grassington, 
beloic^ing  to  the  Duke  of  Devon^iire,  in  Yorkshire. 

T^e  Secretary  of  the  Imperial  Society  of  Mineralogy,  of  St. 
Peteisburg,  announces  that  the  Society  will  celebrate,  on  the  7th 
January,  1867,  their  fiftieth  anniversary,  and  invitee  tiie  learned  of 
all  countries  to  take  part  in  this  celebration. 

M.  Fremv  read  on  the  20th  of  October,  in  the  Acad&nie  des 
Sciences  of  Paris,  a  note  on  "  Una  miihade  giniraie  de  eritiollitit- 
tion."  This  note  was  published  in  'Les  Mondes,'  with  but  slight 
omissionB,  and  &om  its  importance  we  reproduce  it  from  that 
pmodicaLJI 

"  I  have  thought,"  says  M.  Fremy,  "  that  if  I  conld  slowly 
effect  the  predpitations  and  decompositions  which  render  bodies 
amorphons,  becsuee  th^  are  instantaneous,  I  should  place  myself  in 
the  same  conditions  as  nature,  and  that  I  should  obtain,  in  a 

*  '  ArcbivM  d«e  Sciences  '  (Kblioth^De  Umvenelle),  vol.  xxri.  No.  102, 
p.  U6. 
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ciTBtallised  stat^  bodiee  which  instantaneooa  predpitatioiia  reo- 
A&ced  amorphoa&  For  this  pnrpoee  I  first  intiodnce  two  bodies 
which  react  on  each  other  in  hqu^  of  different  densities,  containing 
gnin,  sngar,  or  gelatine.  Then  I  separate  them  by  beds  or  por- 
tdtions  o?  porons  bodies,  sach  as  wood,  nn^lazed  porcelain,  &c.,  or 
by  leaves  of  unsized  paper,  which  in  imbibing  th^n,  litUe  by  little, 
renders  the  decomposition  slow,  and  nearly  alw^  produces 
crystallized  bodies.  The  pototis  Teaeels  allow  the  Hqnia  which 
they  contain  to  ran  ont  very  slowly,  and  often  prodnoe  beanti^ 
dTstallizations,  which  are  found  in  the  interior  of  the  Teeaels 
when  the  hqoid  has  left  them.  I  hare  .thns  obtained  in- 
B(4iible  bodies  in  a  crystallized  state,  and  often  of  very  perfect 
forms,  snch  as  solphate  of  barytes,  snlphate  of  etrontaan,  carWato 
of  barytes,  borate  of  barytes,  cbromate  of  barytes,  magnesia, 
salphitr,  Sec.  This  method  appears  to  me  very  geawally  applicable; 
I  have  tried  to  apply  it  to  the  alkaline  sibct^es,  by  sabmitting 
tiiam  to  the  action  of  certain  acids,  in  porous  veesels,  with  the  hope 
of  obtaining  qnartz  or  crystallized  silica,  which  is  so  oommoD  in 
natnre.  Slowly  decomposing,  they  have  formed  white  crystalline 
masses  hard  enongh  to  acratdi  glass.  I  hoped  to  achieve  the  pro- 
duction of  real  quartz,  but  the  crystals  dissolved  in  the  alkaline 
liqnids,  and  they  were  highly  hy^ted.  There  were  silicates  of 
soda,  containing — silica,  68 ;  soda,  5 ;  wat«r,  29.  Tbeproportions 
of  silicate  and  water  being  the  same  as  in  Si  0*,  2  HO.  These 
experim^its  c(Hifirm  the  provisions  of  onr  iUnstrons  oon&^re,  U. 
Chevrenl,  who,  to  explain  the  presence  of  oxalate  <d  lime  in  certain 
plants,  sapposed  that  a  soluble  oxalate  slowly  traversing  the  coating 
of  a  vege^ble  cell,  or  of  a  bnndle  of  fibres,  could  react  on  a  cal- 
oareoQB  salt,  found  in  a  cavity,  and  give  birth  te  crystallized  oxalate 
of  lime.  I  believe  I  can  say,  in  conclnaion,  that  the  method  which 
I  have  published  will  permit  all  bodies  which  are  found  cryatt^lized 
to  be  artificially  reproduced,  whether  in  the  eai^  or  in  organic 
tissnee,  and  conseqnently  that  it  will  afford  as  mnch  useful  Imow- 
ledge  respecting  tneir  modes  of  production." 

Minerals  in  Spain. — Attention  has  again  been  drawn  to  the 
natural  phosphate  of  lime,  which  exists  in  many  parts  of  Spain. 
The  deposit  which  is  now  attracting  attention  is  one  stated  to  nave 
been  discovered  by  U.  de  Luna,  near  Merida,  in  the  centre  of  the 
Estremadura.  As  far  back  as  1844,  however,  Dr.  Daubeny,  in  oom- 
pany  with  Captain  Widdrington,  explored  this  district.  Dr. 
Daubeny  then  stated  the  composition  of  this  pbospborite  rock  te  be 
about  80  per  cent,  of  triphosphate  of  lime,  and  14  of  fluoride  of 
calcium.  From  that  time  until  now,  no  nae  has  been  made  of  this ; 
bnt,  probably,  now  that  a  railway  is  brought  near  he  locahty  in 
wbioh  it  exists,  it  may  be  found  commeroially  valuable.  M.  de 
Luna  has  torvaxdei  samples  of  this  native  jdiosiuiBte  to  the  Academy 
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of  Sciences,  and  he  propoeee  to  convert  it  into  the  acid  phoRphate  of 
lime,  at  a  low  cost,  b;  means  of  the  snlphnrotiB  add  of  AJmaden. 
U.  Chevreol  has  recently  published  a  [laper  "  On  the  Estremadnra' 
Phoaphate."* 

New  Zealand  Odd. — The  total  export  of  gold  from  the  pro- 
vince of  Otago  since  1861,  vhen  this  gold  field  was  discOTered,  to 
the  end  of  lij65,  was  1,875,053  oonces,  and  &om  the  commence- 
ment of  this  year  to  the  latest  retam  firran  the  colony,  69,784  ounces 
hare  been  exported. 

Many  of  the  coals  and  cool-measnre  shales  of  New  South  Wales 
are  now  being  actively  worked  for  the  production  of  petroleum,  or 
kerosene,  as  they  more  generally  term  this  oil  in  the  colony. 
At  Hartley  nine  retorts  are  in  action,  and  they  are  prodacing 
1,200  goUons  a-week.  The  refining  pqwer  now  established  is  said 
to  be  eqnal  to  10,000  gallons  a-we^.  To  produce  this,  100  tons 
of  the  cannel  coal  fonnd  at  Hartley  is  necessary;  but,  we  are  told, 
a  single  acre  of  this  coal  will  formsh  mineral  enough  for  a  year's 
mpply  at  the  rate  of  100  tons  a-week. 


Mbtaixcbot. 

We  ooght  not  to  lose  dght  of  the  fact,  thai  during  the  period  of 
depression  of  our  iron  trade,  there  has  been  great  activity  in  the 
iron  works  of  Belgium.  The  production  of  pig-iron  in  the  district 
of  Charleroi  has  been,  during  this  year,  about  500,000  tons.  Of 
this  10,000  tons  have  been  exported,  while  25,000  tons  of  pig-iron 
have  been  imported.  Nearnr  all  the  Belgium  pig-iron  is  now 
worked  up  in  the  country,  and  is  exported  only  as  malleable  iron, 
Belgium,  in  1865,  exported  57,000  tons  less,  and  imported  120,000 
tons  more,  than  in  the  preceding  year. 

Barytes  whit«  (sulpnate  and  carbonate  of  baryta^  has  been  long 
used  for  the  adulteration  of  whiteleed ;  and,  for  this  purpose,  it  is 
still  employed  to  an  extent  which  is  disgraceful.  It  is  now,  how- 
ever, uBed  for  the  enamel  upon  visiting  cards,  and  on  paper. 
t,       ■„■,■.,.   ■,  ■     .1  f    ,  f  collarB; 


Jly  does  it  find  a  use  in  the  manu&cture  of  paper  colk 
and  we  learn  that  twenty  tons  of  sulphate  of  baryta  are  used  per 
day  in  the  paper-collar  manutactories  of  New  York  city  alone. 

H.  Fleck  continues  bis  inquiry  "On  the  Characteristics  of 
various  Einda  of  Coal."t  De  Bergne  has  published  an  account  of 
what  be  oonadera  an  improved  blast  furnace.  Experience  is, 
however,  necessary  before  it  can  be  pronounced  to  be  an  improve- 
ment. Messrs.  Sparrow  and  Poole,  of  Ffrwd,  in  North  Wales,  have 
constructed  a  futnaoe  with  more   permanent  arraugemmts  than 
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nsiul  for  taking  Qx  gwes  from  the  top.  The  arraomnfflitB 
appear  very  complete.  When  the  fnmace  la  blown  in  we  nope  to 
describe  it. 

"  On  the  Dissociation  of  Gaaee  in  Metallnrgical  Fnmacee,"  by 
L.  GaiUetet,  ahonid  be  cooBolted. 

An  improvement  is  said  to  have  been  made  by  Mr.  Forster,  at 
the  well-known  Lead  Hills  Mines,  on  the  ore-heuih— or  what  is 
well  known  to  lead  smelters — aa  the  Scotch  fiimaoe.  The  advan- 
tages are  reported  to  be,  that — 

Ist.  The  improved  hearth  can  be  worked  continnonsly.  The 
importance  of  t^  fact  will  be  patent  to  every  lead  smelter,  when 
he  remembers  that  the  ordinary  mode  of  working  with  the  Scotch 
fiimaoe  involves  a  separate  lighting  and  heating  every  day, — the 
beating  and  fosion  of  the  hrowse  of  roasted  and  agglomerated  ore 
requirinc;  an  hotir,  at  least,  for  each  new  operation.  By  using  the 
improved  heaitii  tbere  is  thus  great  economy  both  as  to  inland 
men's  time. 

2nd.  Xo  peats  are  required  in  the  new  hearth,  at  least,  that  is 
the  experience  of  Mr.  Forster  at  Leadhills. 

drd.  Since  the  improved  hearth  has  got  into  regular  working 
order,  it  has  given  a  retom  of  lead  four  per  cent,  greater  than  ia 
yielded  hj  similar  ore  reduced  in  the  old  form  of  hearth. 

Mr.  Nevin,  the  manager  at  Lead  Hills,  haa  famished  us  with 
sufficient  data  to  make  the  following  cca^iast  of  the  expense  of 
obtaining  a  ton  of  lead :  — 
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Mr.  Nevio  thus  ai^ineB  as  to  the  economical  workiiig  ctf  the 
improved  hearth : — Suppose  a  smelt-mill  to  produce  2,000  tons  of 
lead  yearly,  tiiere  would  thus  reeult  in  wages  and  fuel  alone  a  dear 
annual  saving  of  2752. 

This  birge  saving  has  been  questioned  \>y  correspondents  in  the 
pages  of  a  contemporary  journal,  but  the  objectious  urged  have  been 
fairly  met,  and  we  have  no  reason,  at  present,  to  doubt  their 
correctness. 

Thuee  who  are  interested  in  this  metallurgical  process,  should 
consult  a  short  paper  by  A.  Habeta,*  "  On  the  Smelting  of  Lead  in 
the  Saechette  fiunace  as  used  in  the  Upper  Hartz." 


' '  BoToe  noivefaells  de*  Uinea,'  vol.  xii,  p.  S. 
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Mr.  D.  Eirkaldy  has  pabliehed  some  good  practical  ramarks  oa 
the  inflaenoe   of  repeated   forging  on  'the  strength  of  wroo^t- 


11.  PHYSICS. 
LiQHT. — The  spectral  analysis  of  the  light  of  the  stars  has  been 
followed  up  anremittinglT  by  many  obserTers.     Amoneali  others. 
Father  Secchi  has  putJuiDed  some  generalizations :  he  divides  the 
Stellar  epectra  into  three  types. 

The  first  and  moat  dominant  type  ie  that  exhibited  by  white 
stars,  soch  as  Sirins.  Their  characteristic  is  a  black  band  in  the 
green-bine,  and  a  second  band  in  the  violet. 

Half  fte  visible  stare  belong  to  this  type.  Two  remarkable 
exceptions  have  been  fonnd,  the  store  y  Ga^opeise  and  fi  Lyne. 
These  are  perfectly  complementary  to  the  type,  and  instead  of 
having  a  dark  ray  in  the  gteen,  have  a  lominons  band.  Another 
modificatton  of  this  type  is  presented  by  the  constellation  Orion  (x 
excepted),  which  has  no  large  bands,  and  in  which  the  violet  lines 
are  very  diffionlt  to  see.  The  second  type  co!a^ts  of  stars  having 
colonred  bands  in  the  red  and  orange.  The  most  remarkaUe 
and  typical  star  of  this  class  is  a  Hercules,  the  spectrom  of  which  has 
tlie  appeatauce  of  s  series  of  eolomns  illnminated  from  one  side ;  the 
Btereoficopic  effect  of  the  convexity  of  these  bands,  due  to  the 
shading,  is  so  surprising,  that  it  cannot  be  beheld  without  astonish- 
ment. The  third  type  consists  of  stare  giving  fine  lines:  it 
includes  Arcturns,  Capella,  Follnx,  &c.,  and  also  our  ovm  son. 
The  author  says  that  the  spectra  of  these  stars  perfectly  resemble 
that  of  the  sun,  with  fine  lines  in  the  same  places.  In  these 
stars  may  be  seen  the  principal  solar  rays,  6,  D,  h,  E,  F,  Q-,  and 
a  great  many  seoondaty  rays. 

As^  proof  of  the  existence  of  iron  in  the  solar  atmosphere,  M. 
A.  J.  Angstrom  has  compared  the  solar  cmectrum  with  cme  fonned 
by  two  iron  electrodes,  with  a  battery  of  50  element?,  and  has  found 
more  than  160  rays  corresponding  to  the  lines  of  iron.  Two 
observations  which  the  author  has  made  are  of  interest ;  one  is  the 
certain  presence  of  manganese  in  the  sun,  proved  hj  the  coincidenoo 
of  nearly  thirty  lines ;  and  the  other  is  the  discovery  of  a  new 
lay  of  hvdrogeniQ  situated  nearly  half  vray  betvroen  Q  and  H, 
and  whicn  M.  Angstrom  calls  h. 

An  addition,  which  may  prove  important,  has  been  made  to 
OUT  knowledge  of  the  obscure  subject  of  right-  and  leA-  handed 
polarization. 

'  Orgui  CUi  die  Foitnbritle  d<i  BiMU- 
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M.  Qemey  has  disooveted  that  a  BQpersatarated  solntion  of 
left-handed  double  tartrate  of  aoda  and  ammonia  does  not  crystallize 
in  contact  with  a  fragment  of  the  same  salt  right-handed,  and  vice 
verm.  From  an  inactive  supersaturated  solution  of  double  lacemate 
of  floda  and  ammonia,  a  fragment  of  right-handed  crystal  deter- 
mines only  the  precipitation  of  right-handed  crystals;  whilst  a 
portion  of  the  same  liquid,  in  contact  with  a  left-handed  crystal, 
produces  a  deposit  of  the  left-handed  salt. 

This  supplies  a  simple  means  of  separatiog  at  will  from  the 
double  racemate  of  soda  and  ammonia,  either  of  its  two  constituent 
salts. 

U.  Niepce  de  Saint  Victor  is  persereringly  continiii^  his 
experimente  on  the  photographic  reproduction  of  colours.  He  has 
now  succeeded  in  preparing  a  alver  plate,  on  which  all  the  colours, 
and  even  white  and  olack,  are  capable  of  being  impressed  in  the 
camera.  His  sixth  memoir,  whidi  has  just  been  communicated  to 
the  Academy  of  Sciencee,  contains  several  improvements  in  detail, 
principally  with  the  view  to  obtain  good  blacks. 

A  memoir  has  been  published  by  M.  E.  Beichert,  on  the 
different  re&active  powers  of  fluids,  modified  by  their  chemical 
composition.  It  contains  the  results  of  experiments  on  solntions 
of  common  salt  of  different  strengths,  and  the  proportions  of  salt 
shown  hy  optical  means  and  by  ordinary  analysis  agree  very 
closely.  An  equally  satis&ctory  result  was  obtained  by  solutions 
of  sugar ;  but  with  alcohol  and  acetic  acid,  the  differences  in  tits 
refractire  indices  are  only  half  as  great. 

The  re&action-  and  dispersion-  equivalents  of  chlorine,  bromine, 
^nd  iodine,  have  been  examined  hy  Dr.  Qladstone,  and  by  him 
communicated  to  the  British  Association.  The  re&action-equivalent 
of  the  substance  is  the  prodnct  of  its  atomic  weight  with  its  specific 
le&actiTe  index — that  is,  its  re&active  index  minus  one,  divided  ly 
its  density.  Its  dispersion-eqniTalent  is  the  difference  between  the 
rofinotion-equiTalents  aa  calculated  for  the  two  extreme  lines  of  the 
ipectrum,  A  and  H. 

From  the  determinations  which  Dr.  Gladstone  has  made  in  con* 
junction  with  the  Kev.  T.  P.  Dale,  it  is  seen  that  in  each  case  the 
number  for  bromine  lies  between  those  for  the  other  two.  The 
re&action-equivalents  are,  for  chlorine  9-8,  for  bromine  15'5,  and 
iodine  242,  and  the  dispersion  equivalents  are,  for  chlorine  0*5, 
bromine  1'3,  and  iodine  2'6. 

Heat, — In  experiments  on  radiant  heat  with  the  thermo-electric 
pile,  M.  P.  Desains  proposes  the  employment  of  a  differential  appara- 
tus, consisting  essentially  of  a  single  source  of  heat,  of  two  thermo- 
electric piles,  of  a  double-wire'galvasometw,  and  finalty  of  a  rheostat 
The  apparatus  is  so  arranged  that  the  equilibrium,  once  obtained, 
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temftins  mdfiirm,  howerei  the  beat  from  the  source  vatiea ;  bat  if 
the  smallest  Tariation  talee  place  in  one  of  the  radintums,  iha 
needle  qnitB  &a  zero  point.  The  author  has  applied  thia  apparatna 
to  the  examinatioii  of  -the  abeoiptioii  of  heat  by  traneparent  gaseev 
and  finds  that  it  gives  Tery  ddicate  and  certain  indications. 
This  may  be  the  case,  bnt  we  do  not  see  that  the  arran^ment 
described  ^yJ  M.  Beaains  is  superior  to  Wheatetone's  Bridge, 
&e  constmction  of  which  is  peculiarly  simple  and  easy,  whilst  tiie 
correct  adjnstm^it  of  a  donble  wire  dififeiential  galTanometer  is  a 
Biost  difficult  and  oncertain  operation. 

The  chemistry  of  the  galyanic  battery  is  a  anbject  which  would 
seem  to  have  beoime  almost  exhausted.  M.  Favre  has,  however, 
oontrihated  some  important  experiments,  in  which  he  has  examined 
tbe  amoont  of  beat  set  in  motion  during  galvanic  decompositions  or 
combinations.  Tbe  conclusions  at  which  he  arrives  are,  that  when 
%  body  is  decomposed  1^  the  battery,  the  constituent  elements,  in 
separating,  absorb  a  larg»  amount  of  heat  than  tb^-  disengage 
i^ain  in  combining  under  ordinary  circumstancee.  ^us,  in  the 
nascent  state,  bodies  possess  an  excess  of  beat,  which  tber  give  np  ' 
on  becoming  modified  to  tbe  ordinary  state.  Tbe  author  s  exp^i- 
ments  reve^  another  fiict, — that  secondary  actions  take  place  in  the 
battery,  accompanied  by  a  diseng^ement  of  heat,  which  is  not 
turned  to  account  in  tbe  current,  and  therefore  be  says  that  electro- 
magnedo  machinee  cannot  dispose  of  all  tbe  beat  set  in  actiim  in 
the  batt«ry. 

M.  de  QecDBZ  has  investigated  the  subject  of  the  dtsengage- 
ment  of  gases  irom  their  supereatnrated  solntions  (of  the  sodar 
water  trpe)  and  has  discovered  the  following  tade: — Ist.  Solid 
bodies,  nom  which  tbe  gaseous  babbles  are  disengaged,  lose  theix 
property  after  a  certain  time.  2nd.  Prolonged  soiudi^  in  vniier 
also  removes  this  action  fnmi  them,  3rd.  Heat  has  the  same 
action.  4th.  Solid  bodies,  which  have  been  m  contact  with  air, 
have  no  action  on  sapersaturated  gaseons  solutions.  5tfa.  Air  and 
gases  provoke  tbe  disengagement  of  dissolved  gas. 

ELBcrBiortr. — Electricity,  although  the  yonngeat  of  the 
sdences,  has  already  produced  such  marvellous  results  that  some 
knowledge  of  its  principles  must,  in  futore,  form  part  of  a  hberal 
education.  To  impart  tjiis  knowledge  In  a  concise  form  has  been 
tbe  aim  of  Doctor  Noad  in  bis  'Text  Book  of  Electricity.'*  Of 
course,  in  a  work  of  this  sort,  much  originality  is  not  expected,  nor, 
in^ed,  would  it  be  considered  so  desirable  as  a  jndicions  selection, 
from  acknowledged  authorities,  of  those  &ctB  which  form  tJw 
groundwork   of  the  science,  and  tbe    truth   of  which    has  beoi 
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imiTeTBallT  admitted.  This  lias  been  the  course  adopted  b^  Doctor 
Noad  in  the  present  work,  and  the  reenit  is  eminently  sattaiactoty, 
inclnding  as  it  does,  within  the  limits  of  a  moderate-flized  volume, 
all  the  information  necessary  to  make  the  stndent  acqnainted  with 
the  present  state  of  electriod  sdeoce,  aa  wcil  as  with  the  snccesaiTe 
st^  hv  which  the  knowled^  has  been  obtained.  Throngbont 
the  book  extracts  are  ireely  inserted  &om  sach  works  as  the  report 
of  the  committee  '  On  the  Constroction  of  Submarine  Cables,' 
the  '  Cantor  Lectures '  of  Mr.  Fleeming  Jenkin,  and  especially 
from  the  beantifol  '  Experimental  Beeearchee  "  of  Professor  Fara- 
ds, with  which  every  student  of  the  science  should  be  &miliar. 
Of  late  years  the  practical  applications  of  electricity  have 
naturally  received  more  attention  uian  the  theory  of  the  ecience, 
and  thus  we  find  that,  white  very  few  important  laws  are  of  rec^ii 
discovery,  the  branch  relating  to  electric  telegraphy,  and  mot« 
especially  to  submarine  cables,  has  immensely  advanced.  Most  of 
this  advance  is  due,  not  so  mtich  to  the  discovery  of  new  prin- 
dples,  BA  to  the  better  application  of  those  already  discovered,  and 
.  almost  the  whole  of  the  present  ^vstem  of  testing  may  be  said  to  be 
based  nptrn  two  of  these,  viz.  Ohm's  law,  and  the  law  at  derived 
cironits.     The  former  is  expressed  by  the  formula 

C-g-. 

in  which  equation  the  current  circulating,  the  electromotive  force 
of  the  battery,  and  the  resistance  of  the  circnit,  are  connected 
together:  while  the  latter  law  is  simply  this,  that  if  two  paths 
are  open  for  the  electricity  to  travel  oy,  the  quantity  circulating 
in  each  will  be  inversely  as  the  resistances  of  the  two  branches. 
Wheatstone's  bridge,  or  the  electric  balance,  is  one  of  the  most 
ingenious  and  valuable  api^cations  of  these  laws ;  by  ita  means  tiie 
resistance  of  any  circuit  may  be  found  in  terms  of  a  known 
reeifitance.  A  very  clear  description  of  this  invention,  and  the  pris' 
ciples  on  which  it  is  bssed,  is  given  in  the  '  Text  Book.'  Most  of 
tiie  information  contained  in  the  "  Cantor  Lectures,"  delivered  by 
Hr.  Fleeming  Jenkin  at  the  Society  of  Arte,  will  be  found  here  in 
a  condensed  form,  together  with  a  full  description  of  the  im- 
proved galvanometers  fmd  electronometers  invented  by  Sir  'WilHam 
Thomson. 

Tumiiw  &om  the  scientific  to  the  popular  side  of  electricity, 
as  exemplified  by  the  induction  coil,  we  find  that  here  also  progress 
has  been  chiefly  in  the  direction  of  improved  arrangement  and 
manu&ctuie.  In  Di.  Noad's  treatise  on  this  instrument,*  much  (tf 
the  superiority  of  the  modem  coils  is  ascribed  to  the  improved  kxm 
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of  eontBcfc-breaker  iiitrodac«d  by  Mr.  Ladd,  -which  allows  the  iroa 
to  attain  to  the  tnaximnm  of  magnetizatiQQ  before  the  current  ceases. 
The  static  e£fecta  of  the  secondary  current  are  aJso  largely  in- 
creased by  the  use  of  a  condenser,  as  enggested  by  M.  Fizean, 
slthoQ^  the  principle  of  its  action  is  by  no  loeanB  cleai-Iy  onder- 
atood.  Dr.  ffoad's  '  Indnctorinm '  gives  a  complete  description 
and  e^IanatioQ  of  these  instmmente,  togei^er  with  a  number  of 
scientinc  and  popular  experimentB  which  may  be  made  vitb  them. 
The  '  Small  lidnction  Coil  '•  by  J.  H.  is  a  deecriptios  of  the 
cheaper  forms  of  coils  which  have  lately  become  bo  popular. 
Witnont  attempting  an  explanation  of  their  principlee,  the  author 
contents  himself  with  ahowmg  their  construction,  and  the  purposes 
to  which  tbey  may  be  apphed ;  and,  for  the  majority  of  purchasers 
of  these  insbnimentB,  his  pamphlet  will,  we  think,  be  foond 
snfficiait. 

Some  very  valuable  researches  on  the  propagation  of  electricity 
in  hi^Uy-nrefied  elastic  Suids,  and  on  the  stratifications  of  the 
electric  light  which  accompany  this  propagation,  have  been 
published  by  M.  A.  De  la  Bive.  The  autnor  has  introduced  a  - 
novel  method  of  research,  which  appears  capable  of  throwing 
considerable  light  on  these  obscure  phenomena.  He  takes  a  large 
glass  globe,  furnished  with  four  tubulures,  having  leather  stnfSng- 
Dozes  traveised  with  metallic  rods.  Two  of  these  are  connected 
with  a  powerful  Bunsen's  battery,  and  the  voltaic  arc  is  produced 
between  them.  The  other  two  rods  are  intended  for  the  passage  of 
an  electric  current  irom  an  indaction  coil.  The  voltaic  arc  is  simply 
used  as  a  source  of  heat  to  M  the  exhausted  globe  with  metallio 
vapours,  and  the  phenomena  which  the  author  has  inveetigated,  are 
those  prodnced  by  the  passage  of  the  induction  current  through 
this  metaUic  vapour.  The  globe  is  ^xei  well  exhausted,  and  then 
filled  with  nitrogen,  wMch  is  rarefied  to  two  or  three  niillimetree' 
pressure,  the  induction-current  is  then  turned  on,  and  the  BonseD's 
[lattery  is  connected  vrith  the  other  rods,  so  as  to  produce  a  voltaic 
arc.  In  a  few  minutes  the  intensity  of  the  induction-current  aug- 
ments considerably,  and  its  colour  alters  according  to  the  natniv 
of  the  ptHQts  between  which  the  voltaic  arc  is  formed.  With 
poiats  of  mlvei  or  zinc  the  light  is  of  a  decided  bine  colour; 
with  copper,  the  tint  is  vei^  deep  green;  with  cadmium, 
apple-green  ;  with  magnesium,  light  creen ;  and  vrith  aluminium, 
neenish  white.  In  a  second  part  of  the  paper  the  author  studies 
the  stratifications  of  the  elecmc  light,  which  he  considers  to  be 
ft  phenomenon  analogous  to  the  production  of  sonorous  waves. 
The  third  part  is  devoted  to  a  discussion  of  particular  pheaomeua 
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vliicli  differ^t  parts  of  the  electric  stnttificatioD  present. 
He  compares  these  phenomena  to  those  observed  when  a  ToUaic 
current  of  a  certain  strength  is  paned  through  a  chain  composed 
of  alternate  hnks  of  pUtinom  and  silver.  The  author  provesy  in 
an  ingenions  muiner,  that  the  dark  spaces  of  the  stratificationB 
otmduct  electricity  better  than  the  luminous  portions.  He  also 
shons,  by  thermoioetric  obeervatioDS,  that  the  tempetatore  of  the 
InminouB  is  more  elevated  than  that  of  the  dark  portions. 

An  improvement  has  been  made  by  M.  Bertach  on  the  some- 
vhat  celebrated  electric  machine  of  Holtz.  The  machine  is  too 
complicated  to  allow  of  deacription  in  abetract.  With  a  disc  of 
volt^mite,  50  centimetres  diameter,  sparks  of  about  15  caitimetres 
'  Ic»i^  can  be  obtained  at  the  rate  of  from  five  to  ten  a  second,  and 
having  enf&cient  tension  to  pierce  a  glass  one  centimetre  thick,  and 
to  illuminate  continuously  a  tube  of  rarefied  gas  one  metre  Img. 
In  tliirtj  or  forty  seconds  it  will  charge  a  battery  having  an 
interior  surface  of  two  square  metres,  which  will  bom  up  a  thick 
iron  wire  one  metre  in  length. 

The  subject  of  thermo-electricity  has  lately  attracted  much 
attention.  Our  knowledge  has  now  been  considerably  enriched 
by  an  elaborate  memoir  by  M.  Becqnerel  on  the  tfaermo-electrio 
powers  of  different  alloys,  and  the  constmction  of  thermo-electric 
batteries.  For  thermo-piles  for  low  temperature,  he  recommends  ba 
alloy  consisting  of  equal  equivalents  of  antimony  and  cadmium 
with  one-tenth  the  weight  of  bismuth,  for  the  positire  metal,  and 
an  alloy  of  ten  of  bismuth  and  one  of  antimony  for  the  negative 
metal.  For  piles  of  a  high  tension  the  negative  metal  should  be 
German  silver,  and  the  positive  may  be  either  the  above  antimony, 
cadmium,  and  bismuth  mixture,  or  fused  and  annealed  sulphide  of 
copper;  the  latter  stands  the  greatest  heat, but  gives  also  the 
highest  resistance.  As  sulphide  of  copper  is  a  veir  bed  conductor 
of  heat,  it  will  scarcely  be  found  necessary  to  cool  the  other  ends ; 
but  this  fihoold  be  done  when  a  metal  is  used,  and  the  length  of 
the  bar  should,  in  that  case,  be  increased.  Thermo-electric 
piles,  on  account  of  their  low  tension,  cannot  yet  replace  hydro- 
electric batteries ;  but,  for  special  purposes,  and  particukriy  for 
the  study  of  radiant  heat,  the  piles  here  described  offer  new  radli- 
tiee,  and  are,  therefore,  worthy  of  attention. 

M.  Zahwski-Mikoraki  has  introduced  an  improvement  in  the 
method  of  filling  and  emptying  the  troughs  of  galvanic  batteries 
of  two  liquids,  such  as  Qroves's  or  Bunsen's.  The  permanent  part 
oonsiflts  of  an  albemate  succession  of  porous  diaphragms  and  isohtted 
carbons.  By  means  of  tubes  in  the  lower  part,  a  liquid  poured 
into  one  compartment  immediately  flows  into  all  the  anuogous 
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comparlmeDts ;   the  whole  of  them  caa  also  be   emptied   sunol- 
taoeonsly  with  a  OTphgn. 

The  trongh,  therefore,  Deed  not  be  moved  when  it  has  to  be 
filled  or  emptied.  The  zincs,  which  are  loose,  rest  on  the  carbons, 
which  project  for  this  purpose  at  their  txtae ;  and  the  effect  of 
Temoviiig  one,  or  more,  is  not  to  stop,  but  only  to  diminiah,  the 
intenaity  of  the  cnrrent.  The  cement  which  ie  most  recommended, 
is  one  conmstrng  of  salphnr,  rendered  less  brittle  by  a  mixtnre  ol 
tar  and  lamplda<^ 


12.  ZOOLOGY  AND  ANIMAIi  PHTSIOLOGT. 

MORFHOLOOY. 

The  Skull. — The  expreeaion  "  theory  of  the  sknll  and  Tertebrate 
skeleton,"  which  is  now  veir  trcqaently  nsed,  certainly  reqtiireB  a  httle 
explanation  before  the  ordmary  mind  can  perceive  the  meaning  it 
is  mtended  to  convey.  When  a  theory  of  the  origin  of  species  is 
spoken  of,  we  clearly  anderstand  what  is  meant,  for  we  are  accus- 
tomed to  discnsB  theories  of  the  origin  of  varions  other  thinsa, 
besidee  qtecies ;  hnt  a  "  theory  of  the  skull "  may  relate  to  its 
origin,  to  its  use,  or  to  any  one  of  its  fonctiona.  Mr.  Harry  Seeley, 
in  a  very  clever  paper  on  this  subject,  pre&ces  his  remarks  \ij 
stating  that  by  a  tjieory  of  the  skull,  he  means  a  way  of  presenting 
a  set  of  well-biown  tacta,  so  that  they  explain  themselves.  This 
is  really  what  is  meant  by  Professor  Owen  when  he  advances  his 
theory  of  the  sknll,  and  by  Professor  Huxley  when  he  advances  his. 
Ur.  Seeley  puts  forward  a  view  of  the  tacts  known  conceming  the 
vertebrate  skull,  which  caosee  these  &ct«  to  explain  themselves  in  a 
way  which  does  not  impugn  the  fundamental  tnith  of  the  views  of 
either  of  the  two  great  comparative  anatomists,  bat  is  in  a  c^tain 
way  an  attempt  to  find  the  truth  which  hves  in  both,  and  is  an  . 
exceedingly  ingenious  and  interesting  essay. 

The  final  oonclnsion  of  Mr.  Seeley's  theory  in, — "  That  the  sknll 
is  the  terminal  segment  of  the  body,  and  that  just  as  the  adjacent 
segments  consist  of  the  pharynx,  the  larynx,  and  a  VCTtebra 
eocloeing  part  of  the  neural  column,  so  also  the  sknU,  which  is  the 
termination  of  these  three  organs,  and  where  their  outlets  are 
visible,  mnst  consist  of  them  also ;  that  the  brain-case,  therefore,  (the 
termination  of  the  neural  system),  is  a  modified  vertebra,  that  the 
bronchial  circle  of  nasal  and  palatine  hones  is  a  modification  of  the 
trachea,  and  that  the  lower  jaw  is  a  modified  rib  developed  by  the 
mouth.     The  respiratory  circle  of  bones  is  the  key  to  tiie  skull." 

S,aee%  of  Men. — M.  de  Quatrefages  has  brought  out  a  work  on 
anthropology,  entitled,  'Oceanic  Raws:  the  Polynesians  and  their 
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Migrations.'  He  follows  chiefly  the  conclo^ons  of  the  Americaii 
writer,  Mr,  Horatio  Hall,  and  addacee  eTidence  that  the 
Polynesians  have  not  beea  created  by  nation  and  on  the 
spot;  they  are  by  no  means  a  spoutaneoos  prodnction  of  the 
ialef)  on  which  they  are  foond,  nor  are  they  the  renmant  of  a 
pre-existiiig  population  partly  destroyed  by  some  cataclysm. 
Whatever  we  origin  of  the  islands  may  be,  their  inhabitsnta  came 
there  by  voluntary  migration,  or  by  involant^T  dissemination,  sac- 
oessiTely,  and  advancing  &om  west  to  east,  l^y  s^  out  from  Uie 
Oriental  Archipelago  of  Asia,  have  migrated  &om  iBland  to  island, 
and  are  yet  doing  so.  The  earliest  migration  was  probably  not 
antecedent  to  tiie  Christian  era.  The  race  contains  mixtures  of  the 
black,  white,  and  yellow  races,  in  which  the  last  is  least  prominent. 
The  author  determines,  in  some  cases,  the  exact  period  of  the  migra- 
tions and  colonizations  of  various  places,  extendmg  his  researches  to 
the  Maories  of  Kew  Zealand. 

The  Anthropmd  Apes.^A.  memtar  on  the  anatomy  of  a  new 
species  of  chimpanzee  has  just  been  published  in  the  Archives  du 
Museum,  by  MM.  Gratiolet  and  Gdmond  Alix.  Those  who  know 
the  Bcmpulous  accuracy  and  minute  descriptive  power  of  the  late 
Professor  Gratiolet  will  appreciate  the  high  value  of  this  work. 
The  specimen  was  sent  over  to  Paris  from  the  Gaboon,  and  the 
authors  are  inclined  to  regard  it  as  possbly  identical  with  the 
tschego  mbouve,  or  the  kooloo  kambe  of  M.  Dn  Chailln.  They, 
however,  complain  that  the  descriptions  given  by  M.  Du  Chailla 
are  not  sufficient  for  identification,  and  hence  name  the  spedee  pro- 
visionally, T.  Avhrvi ;  seeing  -that  the  skoU  and  skins  of  both 
M.  Do  Chailln's  new  species  are  in  the  British  Museum,  it  is  to  be 
i^;retted  that  some  attempt  at  comparison  is  not  made.  The 
figures  of  the  skull  given  by  the  authors  strongly  resemble  that 
of  the  kooloo  kamba  m  its  great  prognathism  and  high  development 
of  the  temporal  region  of  the  skull.  Should  this  species  be  new, 
we  should  nave  the  following  species  of  chimpanzee  hving  at  the 
Gaboon: — T.  niger,  T.  kooloo  kartiha,  T.  Ueliego  mbouvS?  T. 
veMtroeut,  and  T.  Aubrvi.  It  really  seems  desirable  that  careful 
oomparisons  should  be  instituted  between  these  would-be  species. 
One  of- the  chief  points  of  interest  in  this  work  is,  that  it  exhibits 
the  method  of  description  which  M.  Gratiolet  considered  as  the  one 
to  be  pursued  in  describing  the  complete  anatomy  of  any  animal  He 
bad  intended  to  illusttate  this  in  a  work  on  the  anatomy  of  the  hippo- 
potamus, when  he  was  unhappily  cut  off  in  the  midst  of  his  labours. 
M.  de  JLangle  describee,  in  a  letter  to  the  French  Academy,'  the 
manners  of  a  young  gorilla,  which  was  token  from  ite  mother.  It 
clings  tightly  round  the  neck  of  anyone  who  carries  it,  and  caa 
hardly  be  forced  to  let  go,  this  being  its  natund  posititm  with  itj 
mother.     It  ealB  bread  greedily,  preferring  it  to  fruit. 
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EsdemaUy  and  iniemallv  Parasitic  Aeari. — M.  Gn^rin  Mea»- 
ville  Qotee,  in  a  letter  to  the  French  Academy,  the  sadden  ap- 
pearance of  innumerable  acari  —  Tyrogli/phua  fecala  —  on  his 
potatoes.  In  less  than  eight  days  these  Lttle  arachnidans  became 
BO  abandant  aa  entirely  to  cover  the  potatoes,  and  form  a  seething 
mass.  He  is  at  a  loss  to  acconnt  for  their  remarkable  and  sodden 
appearance. 

Mr,  Charles  Boberteon,  Demonstrator  of  Anatomy  in  the 
Univermty  of  Oxford,  has  lately  described  a  form  of  acams  found 
inside  pigeons,  chiefly  amongst  the  eonnectiTe  tiasne  of  the  skin, 
ibB  lai^  veins  near  the  heart,  and  on  the  sor&ce  of  the  pericardinm. 
In  some  respects  the  acams  described  agrees  with  SareopUa,  but  has 
an  eztraordmary  maggot-like  appearance.  The  discoTery  of  an 
ext^nal  parasite  inside  an  animal,  in  sach  numbers  as  Mr.  Robert* 
son  records,  is  very  remarkable.  Colonel  Montagu  fonnd  such 
acari  in  the  gannet,  and  Mr.  Koberteon  has  siace  fbond  them  in  thn 
pelicaa.  It  is  exceedingly  difficult  to  account  for  their  appearance. 
Aje  they  undergoing  a  normal  phase  of  their  existence  or  have 
they  beera  acddeDtaUy  introduced  in  the  cases  recorded,  and  found 
the  habitat  a  &vourable  one? 

tfarve  endings, — The  termination  of  nerves  in  muscle  is  a 
subject  which  still  continaee  to  call  forth  the  energies  of  microscopic 
observers.  !Dr.  Moson  has  published  a  paper  in  Uie  last  number  of 
the  '  Microecopical  Journal,  in  which  he  describes  the  peripheral 
termination  of  a  motor  nerve  of  an  insect.  The  case  described  by 
Dr.  Moxon  is  one  of  considerable  importance,  since  the  insect* 
larva  (culez)  is  one  which  is  plentifully  distributed,  and  any  oom- 
pet«nt  microBcopiBt  can  easily  hnd  the  particular  muscle  and  assure 
nimself  of  the  mode  of  motor  nerve  ending.  The  muscle  is  the 
retractor]  antemue,  and  on  it  the  nerve  described  ends  in  a  cor- 
puscular expanfflon.  This  is  most  dearly  figured  and  described  in 
the  paper,  and  is  of  course  a  strong  case  against  the  views  of 
Dr.  Beale,  and  in  favour  of  those  of  Continental  observers,  unless 
there  be  one  mode  of  termination  of  motor  nerves  in  &o^  and 
another  la  insect  larvie.  Dr.  Moxon  cannot  in  any  way  give  his 
support  to  Dr.  Beale's  view,  but  thinks  the  question  discussed 
between  Bonget  and  Euhne  as  to  the  exact  method  of  termination, 
after  the  nerve  has  penebrated  the  muscle-fibre,  is  that  to  which 
attention  should  be  given. 


Phvsiolooy. 

Adion  of  Fruaaic  Aoid  in  tmaU  quantitteB. —  It  is  rarely  that 
our  brothers  in  the  Colonies  contribute  anything  to  the  litcovture 
of  physiology,  which  is  of  real  value.  Mr.  Balph  has,  however, 
latuy  r«d  a  paper  before  the  Medical  Society  of  Victoria  of 

Uigilized  by  Google 


138  Ghronidea  of  Seietux.  [Jan., 

cn:eat  interest,  "  On  tiie  SSeels  of  Prnseic  Acid  on  the  Animal 
Economy."  He  administered  pmssic  acid  to  rarious  animals, 
flies,  bees,  maggots,  rabbits,  &c,  and  in  all  cases  found  con- 
cretions of  Prussian  blue  afterwards  in  the  tissues,  having  &iled 
to  detect  aoy  such  'coloured  masses  previotialy.  In  two  cases 
of  persons  to  whom  prussic  acid  was  administered  as  a  medicine 
the  films  and  concretions  of  Fmsaiaii  bine  were  noticed  in  the  blood 
with  the  microscope.  From  these  observations  which  appear  to 
have  been  most  carefally  made,  he  feels  satisfied  t^t  prussic  acid 
causes  a  change  in  some  of  the  constituents  of  the  blood,  that  it 
attecks  the  iron  when  in  some  particular  condition,  and,  with 
perhaps  the  aid  of  some  alkaline  heiBe,  the  Fmsaian  blue  is  formed, 
which  may  vary  very  mnoh,  as  is  well  known,  in  its  oonstitntion. 
He  fiirther  finds  that  ai  the  same  time  ae  the  ferrocyaoide  is  formed, 
amylaceous  particles  are  set  &ee,  and  dra^rs  some  valuable  con- 
dusioni  as  to  the  formation  of  corpora  amylaeea,  and  suggests  that 
the  iron  in  the  blood  may  not  improbably  have  other  functions 
besides  that  connected  with  osygen ;  vie.  that  of  being  a  vehicle  or 
medium  for  holding  carbon  and  hydrogen  together,  and  for  their 
more  ready  distribution  to  the  tissues.  I>r,  Haseall  some  years 
since  pointed  out  the  formation  of  indigo  in  the  urine  and  tissues 
of  the  body.  Mr.  Balph's  experiments  show  that  the  blue  particles 
are  not  indigo,  but  Prussian  blue  or  a  cyanide  of  iron. 

The  phynoloffical  working  of  Deodorizing  agents. — At  a  recent 
meeting  of  tbe  Ashmoleau  Society  of  Oxford,  Mr.  Chapman,  of 
Merton  College,  described  some  experiments  which  be  had  been 
performing  with  regard  to  the  action  of  various  deodorizing  ag^its 
on  the  life  t^  ferments.  Eqn^  portioDB  of  water  contaiuiDg  de- 
compoaing  animal  matter  were  taken,  one  was  left  untouched,  to  a 
second  carbohc  acid  was  added ;  to  a  third,  Bulphate  of  iron ;  to 
another,  Condy's  fluid,  and  to  a  fourth,  Burnett  s.  The  develop- 
ment of  vegetable  Hfe,  which  is  the  invariable  accompaniment  of 
the  destructive  fermentation  of  organic  matters,  was  then  looked  for 
daily,  in  each  portion  of  hquid.  iii  the  nntonched  liquid,  abundance 
of  bacteria,  and  afterwards  infusoria,  were  apparent.  In  tliat  to 
which  carbolic  acid  was  added  the  organisms  previously  occupying 
the  solution  were  killed,  but  their  lifeless  bodies  were  preserved  and 
remained  floating  in  the  liqoid.  In  the  case  of  sulphate  of  iron 
there  was  complete  destruction  of  all  trace  of  organized  matter, 
and  a  brown  sediment  of  peroxide  fell  to  the  bottom  of  the  vessel. 
Burnett's  fluid  had  an  action  similar  to  that  of  carbolic  acid,  whilst 
Condy's  fluid  was  found  to  act  at  first  similarly  to  sulphate  of  iron, 
but  aflier  a  short  period  its  virtue  was  exhausted  and  a  re-development 
of  ferment-causing  organisms  occurred.  The  subject  is  one  of  great 
interest,  and  might  be  treated  in  a  much  more  phUoBophical  way 
than   that   which   Mr.   Chapman   has  Adopted.     His  only  object 
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appean  to  have  been  to  ascertain  the  prftctioal  -ralne  of  the  Tariona 
deodorants,  and  he  decides  in  &voiir  of  eolphate  of  iron,  as  Frofeesot 
Feltentoffei  and  Pn^essor  Bollesbm  had  also  preyioosly  done. 


MlBCELLANEOire . 

M.  de  Qnatrefages  has  juet  pablished  his  great  w(n-k  on 
Aimelids,  illnstrated  by  one  hundred  and  fift«eQ  figorea  drawn  \>j 
himself  &om  life.  The  pUt«s  are  good  though  not  truly  colonreo, 
and  the  work  is  altogether  one  of  rery  considerable  worm.  It  has 
not,  however,  as  regards  the  systematic  portion,  the  conciaeoees  and 
sofGcient  detail  of  such  works  as  Maliogten's  and  Kinberg's,  two 
Scandioarian  naturalists,  who  exhibit  most  striking  ability  in  the 
treatiuent  of  the  systematic  zoology  of  these  iuTertebrates.  M.  de 
Qoatre&geB  has  published  during  the  last  twenty  years  many 
memoirs  on  families  and  species  of  Annelids,  detailing  new  points 
and  discoveries  in  tbeir  anatomy  and  physiology,  and  in  these 
volumes  Uie  chapter  on  anatomy  and  pnysiolo^  is  undoubtedly 
the  best.  The  author  is  not  a  critical  natoialist,  and  hence  we 
could  not  have  expected  a  more  satia&ctory  result  &om  his  labours 
on  the  classification  and  synonjiny  of  the  group.  This  is  much  to 
be  r^retted,  since  a  work  whiui  shaU  tend  to  set  right  the  species 
of  Annelids  is  much  needed.  M.  de  Quatre&g^,  we  fear,  has  only 
added  to  the  diffioulty  of  future  writers.  His  remarks  on  the 
nomenclature  of  parts  in  the  Annelida  are  very  good  so  far  as  they 
go,  but  there  is  httle  attempt  at  philosophical  generalization.  At 
the  same  time  the  work  is  one  of  very  great  value  and  inteieet,  "bj 
an  author  who  has  d<Hie  more  to  elucidate  the  class  Uian  any  other 
living  natnralist. 

The  'Eooord  of  Zoological  Literature'  for  the  year  1865  has 
also  appeared :  a  work  of  inestimable  value  to  an  active  naturalist. 
Dr.  E.  P.  Wright  has  succeeded  Messrs.  Greene  and  Cobbold  in 
their  departments  of  the  work,  and  we  are  bound  to  say  that  the 
recorders  have  done  their  vrork  excellently  well,  comprising  as  it 
does  references  to,  and  notices  of,  no  less  than  35,000  pages  of 
zoological  hterature  published  in  the  year  18ti5.  This  '  Itecord' 
is  of  course  one  that  can  only  be  read  by  Zoologists ;  but  it  should 
also  be  placed  for  reference  in  the  library  of  every  man  of  science. 
It  is  one  of  those  works  wliich  would  never  have  seen  the  light 
were  it  not  for  the  disljjtereated  love  of  science  manifested  by  the 
publisher,  Mr.  Van  Voorst,  F.L  8.,  who,  if  he  fails  to  derive  profit 
&om  its  publication,  is  at  least  entitled  to  the  credit  of  being  one 
of  the  most  zealoos  friends  of  zoological  science  that  we  have  in 
Great  Britain.  The  first  number  of  the  '  Journal  of  Anatomy  and 
Physiolo^ll'  contains  chiefly  papers  read  at  the  British  Association 
and  Dr.  Humphry's  address  to  bis  department  in  tiill.     Besidea 
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these,  lliere  is  a  paper  by  Br.  I^htbody  "On  tlie  Corneal  l^asoe" — 
an  Edinburgh  ^i^e  thesis — vbich  is  of  considerable  yalne ;  also  a 
paper  by  Mr.  Wood,  of  King's  CoHeae,  "  On  Yaiiations  in  Human 
Myology,"  and  nnmerons  abstracts  and  notices  of  works  and  memoirs. 
Wq  mnst  here  state  that  we  are  by  no  means  gratified  with  tiie 
plates,  which  are  badly  ezecnted,  and  tend  to  give  a  joninal,  other- 
wise of  very  high  character,  a  slovenly  appearance. 

In  addition  to  the  works  referred  to,  we  have  to  notice  Dr. 
&trley's  Histological  Demonstrations,  which  are  chiefly  reprintfi 
of  lectures  delivered  by  him.  The  work  contains  admirable  micro- 
scopical illastrations  cj  the  tissues  in  health  and  disease,  and  will  be 
found  of  greet  service  to  medical  students  and  others  who  wish  to 
keep  pace  with  the  advancing  knowledge  of  the  day.  Ur.  Mnrray 
has  puldished  a  fourth  edition  of  Darwin's  '  Origin  of  Spedes,'  being 
the  eighth  thousand. 


by  Google 


1867.]  -(    141    ) 


tSuarterlg  i^fet  of  publications  rectibcU  for  BEtebietn. 


1.  Leotnre  Notes  for  Chemitxl   Stadenta ;  emtwaoing  Uineral  moA 

Orguiio  Cfaemurti?.-  By  Edwud  Fnuikland,  F.Ra,  Hon.  Seo. 
Chom.  Botf .,  Ac  Van  Voorri, 

2.  An  Elementuy  Treatifle  on  Heat     By  Balfooi  Btewnit,  LL.D., 

FJI.S.,  Bapeiintendent  of  the  Eew  Obeemtoiy.  410  pp. 
Fcap.  Sto.  XaemSian  A  Oo. 

3.  The  Stndent'B   Text-book   of  Electricity.     By  Heniy  M.   Noftd, 

Pb.D.,  r.R.8.     100  Engrtmng:     620  pp.     Grown  8to. 

Loekviood  A  Co. 

4.  The  ElemeotB :  An  InTestigation  of  tho  Foroee  whioh  determine 

the  Position  and  Movements  of  the  Ooean  and  Atmosphere. 
B7  Wm.  Leightoii  JordaiL  Vol.  I.  120  pp.  B07.  Sto. 
13  Blatet.  Longmani  A  Go. 

5.  Elementa  of  Ohemistry :   Theoretical  and  Fnotical.     B7  Wm. 

Allen  Hiller,  M.D.,  LL.D.,  Professor  of  Chemistry  in  King's 
Ccdiege,  London.  Part  III.  O^auio  Chemistrj.  Thiri 
edition.     1,040  pp.  6to.  Longmatu  A  Co, 

6.  A  Sketch  of  Uie  Geology  of  Fife  and  the  Lothiane,  inolnding 

detailed  Descriptions  of  Arthnr's  Beat  and  Pontland  Hills. 
By  COtarles  Hachucen,  F.B.B.1L,  F.a.a  Second  edition,  with 
Haps.     820  pp.     GrOTm  Sto.  Edinburgh :  A.  ^  0.  Black. 

7.  Benedidte  :  or  tho  Song  of  the  Three  Children ;  being  Dlustca- 

tions  of  the  Power,  Wisdom,  and  Goodneas  of  God,  as  mani- 
fested in  His  Works.  By  G.  Chaplin  Child,  U.D.  2  vols. 
Foap.  8ro.  John  Murraji. 

8.  Histologioal  Demonatrationa :     A  Onide  to  the  Hioroaoopical 

TlV«miiMtiftn  ft/t>in  Aniiinal  Tiam—  in  TTn«.Uh  ^nfl  T^iiuma    gat.; 

being  the  sabstanoe  of  Leotorea  delivered  by  George  Harley, 
1(.D.,  FJLS.,'of  TJaivenD^  College.  Edited  by  O.  T.  Brown, 
K.B.O.V.S.     Illustrated.  LimgaumM^Oo. 


by  Google 


142  Lid  of  PvblieaHoni  received  for  Beview.  [Jan., 

9.  Diarrluaa  and   Cholera :   tbeir   Nature,  Origin,  and  Treatment, 
throogli  the  Agency  of  the  Nerrons  System,     By  John  Chap- 
man, M.D.,  M.B.CJP.     Second  edition.     260  pp.     Demy  Sto. 
Truhner  d  Co. 

10.  An  Easy  Introduction  to  the  Higher  TreaiiBefl  on  Conic  Seo- 

tione.     By  the  Eev.  John  Hunter,  M.A.  Longmans  Sf  Co. 

11.  A  Dictionary,  Geographical,  Statistical,  and  Historical,  of  the 

Taiiona  Countries,  Plaoes,  and  principal  Natnral  Objects  in  the 
World.  By  J.  E,  MC'Culloch.  New  Edition,  carefully  revised, 
vith  the  Statistical  Information  brought  np  to  the  latest 
retuma,  by  Frederick  Martin,  author  of  tte  '  Statesman's  Year 
Book.'     Vols,  n..  III.,  IV.  Lonffmaai  3f  Co. 

la.  On  tiie  Origin  of  Species  by  means  of  Natnral  Selection,  or  the 
Preservation  of  Favored  Baces  in  the  Struggle  for  Life.  By 
Charles  Darwin,  M.A.,  F.B.8.,  &o.    Fourth  edition. 

John  Murray. 

13.  A  Dictionary  of  Science,  Literatnre,  and  Art.    Edited  by  the  late 

W.  T.  Bramde,  D.C.L.,  F.ILS.,  and  the  Eev.  G.  W.  Cox,  MA. 
LongmoM  &  Co. 

14.  Supplement  znr  klimatographiechen  Uebersicht  der  Erde,  mit 

einem  Appendix,  enthaltend  Vntwaochongen  uber  daa  Wind- 
System  mid  eine  kartliohe  DarBtellnng  dea  Systems  der  Erd- 
Meteontitm  von  Ad  Miihty,  M.D.  (iHtulrattd), 

Leipiig  and  Heidelberg :  0.  F.  WitUermAe  Vertag^andlung. 


PAMPHLETS,  PERIODICALS,   PBOCEEDINGS  OF 
SOCIETIES,  Ac. 

Researches  on  Solar  Physics.  By  Warren  de  la  Bne,  Eeq.,  Ph.D., 
F.B.8.,  Balfonr  Stewart,  Esq.,  M.A.,  F.B  S.,  and  Benjamin 
Loewy,  Esq.     2nd  Series.  Taylor  SfFrancii. 

On  tiie  Absorption  and  Dialytic  Separation  of  Qasea  by  Colloid 
Septa.     By  Thomas  Graham,  F.B.S.,  Master  of  the  Mint. 

From  the  ArUhor. 

ObMrratdons  and  Experiments  with  the  Microscope  on  the  Effects 
of  varione  Chemical  Agents  on  the  Blood.  By  Thomas  Sbear- 
aan  Balph,  M.B.CS.     10  pp.     8vo.  From  th4  Author. 


by  Google 


1867.]  Liat  of  PiMtcaiiont  received  ftyr  Review.  113 

Beport  of  the  Winchester  Sewage  Enqoiiy  Committee.  45  pp. 
Demy  8vo. 

Our  Sewer  Biyen.  Bj  Oeco'ge  Greaves,  K.B.C.S.  24  pp.  Demy 
8vo. 

A  Description  of  the  Ken  Telescopes  vith  Bilvered  Glass  Specula, 
Bnd  InetructionB  for  Adjostiiig  and  Using  them.  By  John 
Browning,  r.E.A.8.     30  pp.     Demy  8vo.        From  Ike  Author. 

Bhopalooera  AMcie  AuatraUs;  a  Catalogue  of  South  A&icon 
Bntterflies :  comprising  Descriptions  of  all  the  known  Species. 
By  Boland  Trimen,  Member  of  the  Entomological  Society  of 
London.  Fart  II.  Satyrids,  EnryteUdte,  Lyoxnidie,  and 
From  the  Author. 


On  the  Besolts  of  Spectmm  Analysis  applied  to  the  Heavenly 
Bodies.  A  Discourse  delirered  at  Nottingham  before  the 
British  Association,  Augost  24,  1666.  By  William  Huggins, 
F.B.8.,  F.ILA.8.,  with  an  Appendis  and  Eighteen  Photographs. 
56  pp.    Fcap.  8to.  W.  Ladd. 

A  Eoply  to  Mr.  Cooke's  Pamphlet,  "The  Electric  Telegraphs- 
was  it  invented  by  Professor  Wheatstoue  ?  "    Taylor  d  Francis. 

fieport  of  a  Committee  appointed  to  consider  certain  QaeBtions 
relating  to  the  Meteorological  Department  of  the  Board  of 
Trade.     (From  the  Committee.) 

The  Queen's  Printers,  Eyre  <t  ^Kittiaaoode, 

Farther  Observations  on  the  Spectra  of  some  of  the  Nebnlte,  with 
a  Mode  of  Determining  the  Brightness  of  those  Bodies.  By 
William  Hnggins,  F.K.S.  From  the  Author. 

A  Few  Thoughts  on  Iniiintioide.     By  Mrs.  M,  A.  Baines. 

Fnrther  Obeervationa  on  the  Alleged  Submarine  Forests  on  the 
Shores  of  Liverpool  Bay  and  the  Kiver  Mersey.  By  Joseph 
Booltj  F.E.I.B.A.     (For  private  distribution.) 

.  From  the  Author. 

The  ATinnal  Meeting  of  the  Miners'  Association  of  Cornwall  and 
Devon,  held  at  Falmonth  on  Monday,  17th  September,  1866. 
30  pp.     Demy  6vo. 

Bolletin  Mensoel  de  la  Soci^t^  Imp^riale  Zoologiqne  d'Acclima- 
tation.  Masson  d  FiU. 

The  Westminster  Beview. 


by  Google 


14  Liti  of  Pvhiicationt  reoeived/or  Bavme.      [Jui.,  1867. 

TLe  a«ologioBl  SI Bgazine. 

Bevne  dea  Mines,  de  1*  M^talloi^e,  tto. 

Farig  and  Liege  :  NobUt  If  Baudrf. 
FrDoeodingH  of  the  Royal  Society,  No.  87. 

„  „      Boyal  InstitatioD  of  Great  Britain. 

„  „     Royal  Astronomieal  Bocie^. 

„  „     Royal  Geographical  Society. 

„  „     Chemical  Society. 

„  „      Geological  Society. 

^  „      Zoological  Society. 


by  Google 


CONTENTS  OF  No.  XIV. 


I.  Thk  Njltdb&l  Hisiobt  ot  Pbatab  Islakd,  dt  thi 
CHDtA  Ska.  By  Dr.  Ontlibert  Gdlmgwood,  Sator 
nlist  on  boud  of  H.M.S. '  Serpent.'  . 
H.  NiBTK  SrBroTUKB  ASD  Foam.  By  Holmes  Coote, 
F.B.O.S.,  of  St.  Bartholomew  Hospital 
m.  Thi  PoLTKKauHB  axd  tseis  Miosatiokb,  By  Alfred 
B.  Wallooe,  F.B.O.8.,  &o 


rV.  Louu  FioinxB.    With  two  Foll-peige  DlnstntionB 
T.  Tbb  YraiTn^Tioii  of  Coai^hiiiis.      By   Bobert  Hunt, 
F.B.S.,  Keeper  of  the  Mining  BeooidB.    With  Full- 
page  Illostrdtion  and  Woodcat 

TL  Beloian  Oohpbtition  ih  thx  Ibov  MAHurAortjBm.    By 
Bemhard  Samnelson,  HIP.  .... 


Yll.  Hakobxbtrb:   Its  Samitabt  and   Sooiai.  Btati   asd 

iTB  CoBPOBATB  BuLBBB.     By   Qeo^    Orearea, 

Bolting  Medical  Officer,  Ghorlton  Union  Hospital,  fto. 

VTU.  Thb  Axtoakb'  ahu  Laboubibb'  DwBLLDtos  Bill 


200 

an 


CHRONICLES    OF    SCIENCE   AND    PROCEEDINGS    OF 
LEARNED    SOCIETIES. 

1.  AaBIOTLTUXB 216 

3.  AsOHaOLOGT  ASD  ErmFOLOOT 219 

8.  Arboxokx  (inolnding  the  Proceedings  of  the  Bujyal  Astro- 

nomioal  Society).    With  Woodont  .        .        .        .234 


by  Google 


4.  BouKT,  Tmrabli  Hobpholooy,  Ain>  Phtsioloot   .        .  S84 

6.  OHxmaTBT  (including  the   Frooeedings  of   ttie  Oliemioftl 

Booiefy) 240 

6.  HiwanrniiiM QmL  ASH  UaOEAKKUL          ....  246 

7.  Sktokoloot  (inalnding  ihe  Frooeedings  of  the  Entomo- 

1<^^  Booietr)      .        .        .        .        .        .        .        .252 

8.  GnoORAFSi  (indnding  the  Fiooeedings  of  the  Boyal  Geo- 

gnphioal  Sociefy)  .        . 256 

9.  Gioi/DOT  Am  Fai.«>ntoi.o(It   (inclodii^  the  ProoeedingB 

of  the  Geolc^iaaL  Bodety) 361 

10.  KnfiKa,  KnnBAi.oax,  ixo  MnrALLintcrr      ....  268 

11.  Pbisiob— LiflHT,  HiAT,  Elsoibioiti 277 

12.  ZooLOOT  ASS  AsnuL  PartnoiAsi 290 

THE  PUBUC  HEALTH              298 

QuABTBU-T  Lm  or  PuBLioATioira  swuMrrmtt  tob  Bxmw        .  808 
Noncn  to  OoBBXBPOHnxim. 


by  Google 


THE  QTTAETEELY 

JOUBNAL   OF   SCIENCE. 

APEIL,   1867. 


I.  THE  NATUEAL  HISTOE¥  OF  PBATA8  ISLAND,  IN 
THE  CHINA  SEA. 

By  Dfi.  CuTHBBBT  CoLLmawooD,*  Naturalist  on  board  of 
H.M:.S.  '  Serpent." 

Pr&tas  Island  is  sitaated  in  lat.  20"  42'  N.,  and  long.  Ilff'  43'  E., 
and  is  of  a  horBe-aboe  shape,  occupying  ihe  centre  of  tbe  ennken  or 
western  part  of  tha  great  Fratas  reef.  The  reef  itself  is  of  a 
crescentic  form,  extending  13  miles  to  the  eastward,  sod  having  a 
breadth  from  north  to  south  of  12  miles,  encloses  a  lagoon  of  about 
10  miles  in  diameter,  dotted  over  with  uumberlese  coru  patches  and 
shoals.  It  hes  in  the  direct  line  of  route  between  Manilla  and 
Hong  Kong,  and  is  therefore  a  spot  where  many  a  good  ship  has 
been  wrecked,  especially  upon  its  sonth-eaatem  sid^  which  is  too 
often  concealed  by  the  thick  fogs  which  prevail  during  the  N.E. 
monsoon.  The  Pittas  reef  and  island  were  surveyed  by  H.M.S. 
'Saraceu,'  J.  Eicbards  master  commanding,  in  1858,  ana  at  that 
time  it  was  believed  that  vessels  of  15  feet  draught  conld  enter  the 
lagoon  by  the  south  channel,  between  the  south  side  of  the  island 
and  the  south-west  horn  of  the  reef,  but  in  our  recent  visit  in 
H.M.S.  '  Serpent,'  Commander  Bullo(^  found  that  although  only 
drawing  12i^  feet,  she  could  not  solely  make  the  attempt,  to  my 
great  £sappointment,  and  consequently  she  was  anchored  on  the 
edge  of  the  reef,  3  miles  sonth  of  the  island,  which  thus  sheltered 
the  ship  from  the  strong  N.E.  wind  blovnng  at  the  time. 

Pratas  Island  b  about  a  mile  and  a  half  long,  and  half-a-mile 
wide,  and  is  only  visible  at  a  distance  of  8  or  9  miles  in  clear 

J  be  iutetoting  to  our  readen  to  know  Uiat  the  antbor  of  the  above 

-    " ool  about  a  year  Binoe,  and  Tolonteered  M 

HE  aliips  in  tlie  China  Staa. 
legiad  to  liear  tliat  in  December  laet  Le  was  at  Singapore,  from 
which  Ille<^e  he  seat  ni  Hie  pr>.Bent  uticlo,  and  wa4  abont  to  pToceed  to  lobnui, 


article  paTa  np  his  oecnpatiung  in  Liferpool  about  a  yoarBinoi 

natnralut  on  board  one  of  H.M.'b  luivejing  aliipa  in  the  Chini 

His  friende  will  begiod  to  lieBT  tliat  in  December  laat  Lewi 

b^  Google 


I,  Ac — The  Editou. 
VOL.  rv. 


146  Na^rci  Hidory  of  Prcdaa  hland.  [A-V^ 

weather ;  not  rimng  in  its  bigbeet  part  more  than  25  or  80  feel 
aboTO  the'  level  of  the  sea,  though  the  bushes  which  covet  some 
parts  give  it  an  additioital  dLevatioii  of  10  leet  or  bo. 

Oa  Monday  morning,  April  30th  last,  Oapt,  Bollock  and  I,  with 
Mr.  Sutton,  cmef  engineer  of  tbe  '  Serpent^'  visited  tbe  island,  two 
bonre'  pnll  from  tbe  ship,  and  I  spent  tne  whole  day  in  explormg  its 
character  and  natnial  xustory  featorea.  It  is  formed  entirely  <^ 
cooim  coral-sand  or  debris,  G;einerally  shelving  gradoally,  bat  in 
some  parts  having  a  steep  bank  abont  3  leet  high.  Ths  mterior  is 
rough  and  hilly,  from  accnmnlations  of  similar  white  sand  blown  op 
from  the  shore,  and  so  overgrown  is  it  with  shmhs  as  to  be  in  stmie 
parts  ahnost  impenetrable,  though  the  soil  might  be  sapposed  to  be 
anything  bat  &vonrabIe  to  vegetable  growl£,  nothing  bnt  sand 
bemg  anywhere  visible,  and  that  of  the  coarHeet  and  loosest 
description.  The  bnsbes  in  some  places  approach  very  near  the  sea, 
and  betwe^  them  and  the  water  a  edge  various  flowers  not  ttn&e- 
qnently  peep  ont  from'  the  inboepitabte  soil,  incloding  a  potentilla, 
en  anemone,  a  plantago,  and  some  grasses.  On  the  west  aide  of  tbe 
island  is  a  deep  indentation  into  which  the  sea  enters,  forming  a 
shallow  la^n  or  bav,  on  the  banks  of  which  the  ve^ietation 
assumes  qmte  a  park-liEe  aspect ;  bnsbes,  and  even  small  trees,  with 
spreading  branches  springing  forth  close  to  the  ground,  producing 
a  scene  of  great  luxuriance  and  some  beauty.  Amongst  the  bushes 
immense  orthopterous  insects  (grassboppers)  flew  about^  exhibiting 
a  deep-red  underwing,  and  looking  very  much  like  small  birds. 
To  the  shruls  also  were  attached  numerous  geometric  webs,  which 
were  occupied  by  a  species  of  spider  belonging  to  tbe  division 
Aoroaoma,  having  a  squarish  abdomen,  from  the  upper  surfiioe  of 
which  projected  several  spike-like  proc^ses.  This  was  the  only 
species  of  spider  which  came  under  my  notice ;  aud  in  its  web 
there  appearal  to  be  as  often  ajiother  spider  of  the  same  species  as 
any  other  kind  of  insect,  the  pauci^  of  insect  life  on  the  island 
apparently  driving  them  to  caonibaUsm.  A  moth,  whose  expanse 
(u  wing  was  abont  an  inch,  and  having  small  red  and  black  spots 
upon  the  wii^,  was  pretty  numerous,  and  appeared,  to  he  the  only 
lepidopterous  insect,  with  the  exception  of  a  large  clear-winged 
specieB,  which  was  captured,  but  unfortunately  escaped  agmn. 
These,  with  some  ants  and  a  few  carrion  beetles,  constituted  the 
insect  fiiuna,  as  far  as  could  be  determined  during  onr  single  visit. 

Among  the  coral-debris  upon  tbe  beach,  were  numerous  masses 
of  various  sizes,  consisting  of  rolled  Astraias,  Madrepores,  &a. ;  and 
mingled  with  them  were  fragments  of  shells  of  a  great  many  species 
of  Conns,  Cyprsea,  Turbo,  Pmna,  Hippopua,  &c.;  but  none  of  them 
entire.  Innumerable  httle  Hermits  (PaguriandCsEnobitffi)  occupied 
the  deserted  shells  of  Katicte  and  Neritina;,  and  larger  ones  those 
of  good-sized  Turbines ;  hut  I  saw  no  hve  shells  upon  the  beach. 


by  Google 


1867.]  Natural  Sidory  of  Praia»  Mind.  147 

except  a  few  insignifiauit  ones,  snoh  as  LitoriiuB  and  Pnrpnrse ; 
nor,  thotigh  the  water  was  bright  and  dear,  and  I  waded  out 
as  &r  aa  I  conld  go,  could  I  anywhere  see  anj  traces  of  Annelids 
or  EcHnodeims.  liie  harder  parts  of  the  aand  were  harrowed 
with  deep  holes  of  various  sizes,  &om  which  emerged  from  time 
to  time  a  wary  and  swift-footed  crab  (Ocypoda),  which  scuttled 
nimbly  down  to  the  sea  upon  the  first  sign  of  approaching  fix>t-  . 
steps,  and  appeared  to  be  aware  of  us  at  least  at  50  yards  distance. 
Nor  was  it  easy  to  capture  a  specimen,  for  while  on  the  ood 
hand  they  never  made  the  miBtake  of  rnnning  away  from  the 
sea,  on  the  other  band,  if  cut  ofT,  they  fled  so  quicUy,  and  dovhled 
eo  nimbly,  suddenly  runnins  the  opposite  way  without  the  clumsy 
process  of  turning  round,  diat  they  afforded  great  amus^nent  ana 
not  a  little  exercise  and  exertion. 

The  sea  in  the  neighbourhood  of  the  Pratas  Island  has  a  very 
.  variegated  appearance,  from  the  alternations  of  bare  white  sandy 
bottom,  withpatches  of  Ulva  and  Zostera,  both  of  which  are  very 
ahundaiii  The  Ulva  is  a  very  beautiful  reticulated  ^leciee,  and 
the  Zostera  leaves  float  about  in  all  directions  and  in  all  stages  of 
decay,  generally  bearing  upon  them  minute  dendritic  potyzoa, 
lnnulit€fl,  spirorbis,  &c.,  with  which  the  towing-net  firom  tne  ship 
was  replenished.  Besides  the  Ulva,  I  obtained  several  other  species 
of  seaweed,  washed  up  on  the  beach,  and  conspicuous  among  them 
a  species  <^  Padina,  very  abundant  everywhere  in  these  seas,  and  a 
Sargassmn. 

As  might  be  expected  on  so  small  an  island,  qnadnipeds  are 
scarce,  nor  did  we  observe  any,  though  it  is  said  the  miivereal  Bat 
was  seen  there  when  the  '  Dove '  visited  the  spot,  nor  did  I  notice 
the  bones  of  any  qnadmpeds  which  would  have  indicated  their 
existence  there.  The  skeletons  of  turtle  I  met  with  more  than 
once,  but  whether  they  visit  the  island,  or  are  oaat  up  dead  upon 
the  beach,  I  am  unable  to  say.  Ko  other  traces  of  reptiles  were 
observed, 

Pratas  Island  is  occasionally  visited  by  Chinese  fishermen,  who 
repair  to  it  in  the  early  part  of  the  year,  and  there  is  a  good  jttnk- 
anchorage  in  the  N.E.  comer  of  the  lagoon.  We  soon  came  upon 
traces  of  such  a  visit  in  a  clear  patch  among  the  scrub,  in  the  midst 
of  which  a  well  had  been  sunt,  from  which  brackish  water  might 
he  obtained.  There  were  scattered  about  various  implements  of 
pottery,  jn  the  shape  of  water-veasols  and  toapots,  some  entire  and 
others  more  or  less  broken,  and  surrounding  them  were  strewed 
great  numbers  of  shells,  of  a  species  of  Strombus,  the  remnants  of 
a  past  feast,  and  which  remained  to  form  a  future  kitcben-midden 
in  the  sand.  At  the  head  of  the  shallow  inlet  or  lagoon  stood  a 
joss-house,  or  Chinese  temple,  in  a  rather  dilapidated  condition  &om 
the  effecte  of  wind  and  weather,  the  roof  nearly  torn  off,  and  the 
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pl&nb  walls  very  shaky,  so  that  the  rain  and  weather  had  left  their 
visible  traces  also  upon  the  contents  and  fanntnre.  In  this  rough 
building  were  30  or  40  joeaes,  or  wooden  idols,  of  varions  sizes, 
once  resT^endent  in  paint  and  gilding,  but  now  &ded  and  weather- 
worn. They  were  (oaanged  Bymmetrically  upon  a  sort  of  altar, 
and  npon  the  tables  before  them  were  bnniUes  of  joaS'Sticks,  packelB 
of  joBs-papers,  ronleanx  of  paper  dollars,  lucky  stones,  songs,  tom- 
toms, while  aronnd  the  building  were  grotesque  wood  carringa, 
procession  atsTee,  and  all  the  paraphernalia  of  the  Chinese  denl- 
propilaatoTs.  We  soon  found,  however,  that  they  must  be  handled 
with  caution — they  were  rotting  with  damp  and  decay,  and  bax- 
boured  nnmbeis  of  small  scorpions,  whit«  ants,  and  ugly-looking 
spiders,  which  commanded  a  ca-tsin  amonnt  of  respect  from  their 
malignant  and  venomona  appearance.  The  blue-jackets  especially, 
with  their  bare  feet,  were  very  shy  c^  walking  about  in  a  spot 
where  scorpions  had  their  habitation,  but  fortunately  no  one 
suffered  from  theii  stinss.  Among  oUier  offerings  to  Joes,  were 
a  uomb^  of  large  mooel-shipa,  representing  three-deckers,  and 
made  of  paper  stretched  npon  frames  of  wood,  now  much  torn  and 
dilapidated,  bnt  which  showed  plainly  the  piratical  tendencies  of 
the  frequenters  of  the  temple,  and  their  desire  that  Joes  shonld 
cast  some  barbarian  ships  npon  the  shore  for  them  to  plunder.  As 
&r  as  we  conld  judge,  however,  from  the  condition  of  the  place, 
it  must  have  been  t£ree  or  four  months  since  anyone  had  visited 
the  island. 

A  slope  of  long,  rank  grass  led  down  from  the  joes-honae  to  the 
shores  of  the  shallow  inlet,  upon  which,  and  in  the  water,  were 
strewed  immense  numbera  of  dead  sheUs  of  Gerithinm,  some  few  of 
which  were  inhabited  by  hermit  crabs.  From  observations  made 
at  the  island  upon  the  tide,  it  appeared  that  daring  the  day  of 
fall  moon  it  was  high  water  at  8  a.m.,  and  ebbed  nntu  3 .  15  p.m., 
by  which  time  it  I^  &llen  3  feet.  It  was  not  sarprising,  there- 
fore, that  some  of  these  deserted  shells  were  high  and  dry,  bnt  this 
would  hardly  account  for  the  &ct  that,  considerably  above  hi^- 
water  mark,  many  la;  half-embedded  in  the  dried  mnd  and  thick 
ctmfimied  growth  which  had  long  lain  above  high-water  mark,  and 
bore  the  signs  of  having  been  well  baked  and  cracked  by  many 
a  noonday  snn.  The  banks  of  the  lagoon  had  evidently  been 
under  water  comparatively  recently,  and  much  higher  np  than  the 
tide  now  reached. 

Bnt  altbous^  aome  classes  of  animals  were  poorly  represented 
upon  Pratas  Mand,  there  were  plenty  of  birds,  and  of  several 
species,  both  sea  and  land  birds.  A  buzzard  I  noticed  several 
times,  but  it  was  too  wary  to  allow  me  to  come  within  gunshot, 
although  it  offered  a  tantalizing  mark  just  ont  of  range.  I 
observed  a  very  handsome  shrike,  with  an  ash-oolonred  h«id  and 
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black  monstache.  The  Hue-jacketa  reported  that  they  had  seen 
a  canary,  and  I  afterwards  saw  myself  a  yellowiah  bird  rEsemblins; 
the  English  Siskin,  which  was  probably  me  bird  they  had  noticed. 
Another  bird,  about  the  size  of  a  blackbird,  was  of  a  glossy  metallic 
blue  above  and  fawn-Kwlonred  beneath.  Its  stomach  contained  the 
elytra  of  beetles.  A  Mh  speciee  pree^ted  all  the  appearance  of  a 
Teritable  blackbird,  bat  I  could  not  get  near  enongh  to  examine  it 
closely.  A  speciee  of  swallow,  with  glossy  bloish  back,  chestnut 
neck,  and  with  a  speckled  fewn-colour  nndemeath,  was  flying 
ahont  in  considerable  numbers ;  and  on  the  banks  of  the  shallow 
inlet  I  saw  a  bright-coloured  kingfisher,  very  BimiUr  in  appearance 
and  raze  to  onr  own  speciee.  There  wore  also  some  small  buds  which 
crossed  our  path  from  time  to  time,  with  the  jerking  fli^t  and 
the  chirmp  of  the  hard-billed  passeree.  Large  flocks  of  Tringas 
(sandpipers),  of  at  least  two  species,  were  visible  on  the  sandy  flats 
of  the  mlet  which  were  left  nncoverod  in  the  afternoon,  and  also 
npon  some  parts  of  the  seaward  shore  of  the  island,  where  it  was 
inclined  to  be  soft  and  marshy.  There  were  also  two  spedes  of 
plover,  the  one  of  a  reddish-brown  colour,  with  orange-red  l^;si 
the  otJier  of  a  delicate  mouse  colour,  with  yellow  legs ;  and  a 
godwit  (Limoea),  speckled  grey  and  brown,  wiui  greenish  legs  and 
a  recurved  beak.  A  large  rapacious-looking  bird,  which  came 
sailing  majestically  within  gunshot,  was  brought  down,  and  turned 
out  to  be  tiie  frigate  bird  (Tachypetee  aqnilos),  a  bird  confined  to 
tropical  regions,  but  having  a  wide  range  throughout  them,  being 
not  uncommon  both  in  the  Atlantic  and  Pacific  Oceans.  When  it 
fell,  a  strong  guano-like  smell  pervaded  it,  which  was  very  dis- 
agreeable. I  measured  its  expanse  of  wing,  which  proved  to  be 
nearly  7  feet  &om  tip  to  tip ;  and  on  opening  its  stomach  I  found, 
in  a  partially  digested  state,  three  large  flying  fishes  and  two 
squids.  Small  flocks  of  a  pretty  species  of  white  egret  frequently 
flew  along  the  shore,  and  indeed,  with  gannets,  made  their  appear- 
ance about  the  ship  immediately  upon  her  anchoring  off  the  shoal. 
I  shot  one  from  the  ship  tor  examination,  and  found  it  to  be  20 
inches  long  from  tip  of  beak  to  end  of  toil,  and  of  a  pnre  white 
colour,  witti  the  exception  of  a  few  orange  feathers  over  the  base 
of  the  beak,  which  formed  a  sort  of  crest,  bill  yellow,  and  legs 
greenish  brown.  It  was  not  provided  with  any  of  those  special 
feathers  which  adorn  our  British  speciee.  The  stomach  contained 
a  few  r^nsins  of  beetles. 

Bat  the  dominant  and  characteristic  bird  of  Fratas  Ishind  is 
the  gannet.  These  birds  measure  4  ft.  10  in.  from  tip  to  tip  of 
wing,  and  2  &.  9  in.  total  length  from  beak  to  tail,  which  is 
wedge-shaped.  The  head,  neck,  back,  and  tail  are  fuscous,  breast 
and  belly  white,  legs  and  feet  yellow,  and  completely  webbed. 
They  are  commoD  birds  on  most  of  these  islands,  and  are  well- 
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kaown  to  eeamen.  They  fly  heavily  and  tisaally  low,  fearleeely 
appioadiiiig  within  gaoabot,  and  even  stone's  throw,  and  Bome  of 
the  men  amused  themselTes  with  throning  lamps  of  coral  at  them 
BB  they  flew  by,  the  same  bird  returning  again  and  sgtun  at  the 
riak  of  being  knocked  down. 

A  walk  through  the  interior  of  the  island  among  the  ahrabe 
and  hnshes  reTealcd  to  me  the  domestic  economy  c^  these  birds.  In 
the  open  places,  and  under  the  shelter  of  the  boshes,  tbe  mother 
gannets  were  sitting  upon  their  nests  and  eggs.  The  nests  were 
mere  hollows  in  the  coral  sand,  strewed  with  a  few  bits  of  grass, 
with  some  admixture  of  feathers,  and  perhaps  a  bit  of  seaweed, 
forming,  at  best,  a  very  rude  cradle,  in  which  were  deposited  two 
eggs.  These  eggs  wore  about  the  size  of  gooee  eggs,  white,  with 
B  suspicion  of  a  blue  tinge,  not  smooth  ana  glossy  lie  bens'  eggs, 
but  more  or  less  scratched,  aa  though  the  scratches  were  made 
when  the  external  coot  was  soft,  and  had  afterwards  dried  pre- 
serving the  marks.  One  nest  only  contiuned  four  eggs.  The  poor 
bird  sitting  upon  this  nest  would  show  symptoms  of  uneasiness  as 
I  approacued,  pecking  the  ground  or  coarse  grass  fiercely  with  its 
long,  straight  hcak,  but  .did  not  oS'er  to  quit  the  nest  until  I  was 
within  two  or  three  yards  of  it,  or  even  lees.  Then  placing  the 
end  of  its  bill  upon  the  ground,  with  a  gulping  effort  it  Tomited  no 
ite  meal,  depositing  it  beside  the  nest,  and  floundering  forward, 
took  wing  and  rose  into  the  air.  This  was  the  proceeding  at 
nearly  every  one  of  the  hundreds  of  nests  which  I  disturbed;  it 
was  evident  that  the  birds  had  just  gorged  themselves  with  food, 
and  then  sat  down  upon  their  eggs  ^unless,  indeed,  the  mate  had 
brought  them  food,  a  circnmstance  which  I  did  not  see  myself),  and 
that  they  were  unable  to  raise  themselves  off  the  ground  until  they 
bad  got  rid  of  the  snperdaous  weight  in  their  stomachs.  On 
examining  the  vomited  food,  I  found  it  to  consist  invariably  of 
flying-fiah,  generally  of  a  large  size,  and  usually  but  shgfatly 
digested.  There  were  sometimes  six  or  seven  of  these  fish,  in  other 
instances  only  three  or  four,  and  in  two  or  three  cases  a  squid 
or  two  intermixed  with  them.  But  what  ntunbers  of  flying-fish 
must  exist  in  the  neighbourhood  to  afibrd  such  a  daily  supply  to 
so  largo  a  number  of  birds !  and  yet  we  did  not  see  a  trace  of 
flying-fishes  about  the  island,  and  might  otherwise  have  supposed 
there  were  none.  Meanwhile  the  gannets  formed  a  thick  cloud 
orerhead,  the  noise  of  whose  screams  and  the  msthi^  of  whose 
wings  formed  a  wild  accompaniment  of  sounds.  They  aem  so  doee 
overhead  that  I  could  have  knocked  them  down  with  a  stick  in  any 
numbers,  and  was  obliged  to  wave  my  gun  about  as  I  walked 
along,  in  order  to  keep  them  from  canrmg  away  my  fast.  By 
degrees  the  birds  rose  h^her,  and  those  I  had  disturbed  returned 
to  their  nests  as  soon  as  I  had  passed  a  few  yards. 
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In  the  latter  part  of  the  afternoon  a  Beining  part;  oame  &om 
the  ship,  and  the  nets  leing  prepared,  fonr  caste  were  made  Tery 
Bocceeanillj.  A  great  number  of  fish  were  taken  and  Btowed  away 
in  the  sail-boge,  bat  it  was  too  late  and  too  dark  to  examine  them 
Te:^  doaely,  and  thev  were  distributed  amongst  the  ship's  company 
and  dressed  for  break&st.  Among  them  were  a  great  many  of  a 
large  8il?ery  mnllet;  no  flying-feh,  however.  In  one  of  these 
hanlfl  the  net  was  so  impeded  by  the  quantity  of  the  reticulated 
TJlva  before  mentioned,  that  it  was  drawn  in  with  great  difficnliy. 

It  was  now  dark,  and  a  breeze  was  springing  np.  A  bine  hght 
burnt  &om  the  shore  was  answered  by  another  from  the  sh^i,  thus 
distii^nishing  her  portion,  and  Gapt.  Bullock  and  I  embar^g  in 
the  gig  were  soon  scudding  along  under  sail.  Meantime  the  full 
moon  rose  grandly  over  the  sea,  and  in  half-an-honr  we  had 
measnred  the  way  back  to  the  ship  which  it  had  taken  two  hours' 
bardpull  to  do  in  the  morning. 

The  towing-net  hanging  out  from  the  ship  when  lying  off  the 
island  was,  the  first  evening,  filled  with  a  dense  brown  deposit, 
which  on  examination  proved  to  be  composed  solely  of  Zoese,  all  of 
the  same  species.  The  next  morning  on  raising  it  again  in  the 
same  spot,  not  a  Zoea  made  its  appearance,  but  instead  of  them 
were  numbers  of  Leaci&r,  Entomosbaca,  and  other  minute  Crustacea, 
also  little  Atlantae ;  fronds  of  reticulated  TJlva,  and  decaying  leaves 
of  Zostera,  npon  which  were  Lminlites,  Spirorbis,  siid  minute 
Polyzoa. 

A  strong  N.E.  wind  prevented  us  the  following  day  from 
paying  another  visit  to  the  island ;  while,  lying  under  its  le^  we 
remained  at  anchor  for  the  sake  of  the  shelter  it  afforded  U3.  Bat 
on  the  second  day,  towards  snnset,  our  attention  was  attracted  by 
the  curions  phenomenon  of  long  rolling  waves  coming  in  from  the 
south-west,  which  increased  as  the  evening  advanced,  causing 
considerable  motion  in  the  ship.  Towards  midnight  these  S.W. 
rolleis  increased  to  such  an  extent,  the  wind  still  bbwing  strong 
from  the  N.E.,  that  Captain  Bollock  deemed  it  desirable  to  slip 
cable  and  put  to'  sea,  since  the  proximitj  of  the  reef  waa  very 
undesirable  if  bad  weather  set  in,  wnile  the  rolling  swell  endangered 
oar  bumping  upon  the  reef  in  a  spot  where  our  fair-weather 
anchorage  left  but  Httle  room  to  spare.  We  kept  ontside  the  edge 
of  the  reef  therefore  during  the  night,  and  next  day  approached  its 
N.W.  comer.  Here  we  saw  the  terrible  sight  of  the  long  lino  of 
breakers  on  our  lee  side,  extending  for  miles  along  the  northern 
edge  of  the  ree^  over  which  the  sea,  lashed  into  foam  by  a  strong 
breeze  of  some  days'  duration,  was  dsshing  wildly  in  abroad  stndght 
band  of  white  foam.  Finding  that  the  wind  freshened  and  Uiat 
we  could  do  no  more  at  the  Fratas  Shoal,  we  steered  N JB.  and  left 
the  dangerooB  reef  behind. 
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The  explanatioii  of  the  cnrions  pheuomemm  d  S.W.  roUeiB 
oonting  in  with  a  N^.  wind  followed  in  dne  time.  Th^  weie 
caused  by  a  typbooo  -which  was  blowing  between  200  and  300 
milee  to  the  sontli  of  hb,  and  which  recurved  in  lat.  16°  10'  N.  and 
long.  116°  30'  £.,  according  to  the  obseiratioiifi  of  Gapt  Symington, 
whose  ship,  the  'Northfleet,'  was  twice  caught  in  it,  and  who 
paUifihed  an  account  of  the  Cyclone. 

Piatas  Island  being  ao  sniall  a  spot  andsitnated  170  miles  team 
the  mainland  of  China  and  abotit  250  &om  Formosa,  it  is  remark- 
able that  ao  many  land'-birds  ahonld  have  fonnd  a  home  there ;  and 
the  incidents  of  the  two  or  three  days  which  elapsed  during  our 
|ie8sage  &om  the  reef  to  the  Island  of  Formosa  were  particularly 
inta^eting,  as  throwing  hght  upon  this  circnmstaoce.  Steering 
}SM,  for  Tacao-oon,  we  experienced  a  strong  head-wind  the  whole 
way,  that  is,  the  direction  of  the  wind  being  in  a  straight  line  &om 
soTitlieni  Formosa  to  Fratas  Island.  We  Irft  the  reef  on  May  3rd, 
on  the  4th  a  large  flock  of  sandpipers  met  us  going  with  the  wind 
towards  Fratas,  where  no  doubt  they  would  find  a  resting-place. 
But  the  following  day,  being  then  a  httle  more  than  halfway  &om 
the  reef  to  Formosa,  the  rigging  was  scarcely  &ee  at  any  time 
during  the  day  &om  feathered  gueets,  which  must  have  been  driven 
off  the  Formosa  coast  by  the  wmd,  and  aome.of  them  at  least  would 
have  reached  Pratas  had  they  not  found  a  resting-place  and  in  some 
instances  a  passage  back,  on  board  the  '  Serpent'  The  following 
birds  I  obeyed  at  various  times  during  the  day,  and  sometimes 
Bev^Bl  of  them  flying  about  the  ship,  and  &om  time  to  time  lying 
on  various  parts  of  tbe  rigging ;  a  yellow  warbler  (Sylvia),  a  yellow 
wagtail  (Motacilla),  a  shnke  (Lanius),  grey  vrith  a  black  monstacbe, 
apparently  idenldcal  vrith  the  one  already  seen  on  the  island,  two 
species  Of  swallow  (Hirundo),  a  small  heron  (Ardea),  a  very 
handsome  blackbird  rather  bigger  than  a  common  blackbird,  with  a 
cimson  beak  and  a  large  white  spot  on  each  vring,  a  very  pretty 
red  dove  with  a  white  head,  a  yeUow  and  black  spotted  plover, 

Sreciaely  resembling  the  British  golden  plover,  a  species  of 
ycateher  (  ?  Myiagra  azurea),  and  a  lord  doeely  resembling  a  hen 
chaffinch  ( ?  Munia  topila). 

This  interesting  assemblage  of  birds  was  evidently  but  a  few  of 
the  numbers  blown  off  the  land  (probably  Formosa)  by  the  force  of 
a  moderately  strong  N.£.  vrind,  and  of  them,  many  would  periah  in 
the  sea,  a  few  wotud  find  relief  and  restoration  m  passing  ships, 
and  without  doubt  some  would  reach  Pratas  Island,  and  finding 
means  of  Bubmstence,  would  take  up  their  residence  there,  and  be 
jotted  down  in  the  A'n-&nna  of  the  next  observer. 


by  Google 


1867.]  (    153    ) 

n.  NEETE  STBtJCTUEE  AND  FOECE. 
By  HoucBB  CooTB,  PJt.G8., 
Of  BL  Bartholomew's  HoapitaL 
A  BUPEB7I0IAI.  ezaminatioD  of  tiie  earth's  crnst  shova,  that  from 
tlie  most  remote  epochs  there  has  been  a  snccessioQ  of  animal  foims 
coTreeixmdiug  with  the  natnTo  of  the  atmosphere  in  which  sach 
nTH'mnlB  were  framed  ta  live ;  alao  that  the  transititm  from  sea  to 
estuary,  and  from  eetnary  to  river  and  thence  to  dry  land,  baa  been 
slow  and  without  violence ;  and  that  among  tlie  marine  stxata  there 
are  mingled  both  animal  and  vegetable  productions  belonging  to 
fr^h-watei   life  or  the  inhabitaite  of  dry  land.     The  study  of 
geology  therefore  embraces  not  only  the  structure  of  the  earth,  but 
Hkewise  natoial  history,  compaxatire  anatomy,  and   the  physical 
Bciencee  generally,  and  hence  proves  to  its  followers  a  source  of 
endless  intellectual  enjoyment. 

Among  the  early  ideas,  which  strike  us,  is  the  important  part 
played  by  the  invertebrate  or  loiver  forms  of  animals,  as  compared 
■mm  the  vertebrate,  in  the  history  of  the  revolutions  of  the  globe ; 
through  thedr  ceaseless  operations,  islands  are  raised  in  the  middle 
of  the  ocean,  while  from  their  debris  such  masses  as  those  which 
constitute  our  chalk-di^  are  constructed.  "Whatever  may  have 
been  the  decree  of  the  divine  will  as  to  thefr  first  creation,  they 
most  each  in  their  generations  have  ^creased  and  mtdtiplied  until 
their  missions  were  respectively  accomplished.  Some  inquiry  into 
their  nature  and  organization  becomes  therefore  interesting. 

There  are  two  gfeat  fonddons  in  operation  in  all  forms  of  animal 
life,  without  which  the  race  becomes  extinct,  namely,  alimentation 
and  reproduction.  Even  in  the  most  complex  organisms,  such  as 
man,  endowed  with  the  highest  foculties  and  capable  of  the  grandest 
mental  efforts,  the  desire  to  "  eat  to  hve "  and  the  fostering  love 
of  ofispring  constitute  the  most  abiding  emotions.  In  savage  life 
the  hunter  will  endure  any  amount  of  fatigue  to  secure  his  supply 
of  food,  and  will  fight  to  the  death  for  the  preservation  of  his 
young ;  and  so  among  brute  animots,  though  in  a  less  degree,  nntil, 
ID  the  more  simply  organized,  the  lovo  of  self  consumes  all  other 
feelings  under  the  form  of  a  refiex  action  of  personal  wants,  and 
the  young  are  provided  for  by  those  mysterious  laws  whose  pheno- 
mena we  may  study,  whose  source  and  directing  power  we  can 
refer  only  to  the  "One  great  Cause." 

In  the  vertebrato,  the  organs  of  alimentation  consist  of  a  tube 
with  oral  and  anal  aperture ;  of  teeth,  to  seize  and  grind ;  and  of 
numerous  accessory  glands,  such  as  parotid  gland,  hver,  pancreas, 
&c.  By  means  of  i£ese  the  nutritive  material  is  prepared,  that  it 
may  be  subjected  to  other  changes,  whic^  convert  it  into  blood ; 
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find  Uieu  come  excretory  organs,  snch  as  the  kidneTS,  to  deprive  the 
blood  of  fill  nozioaB  prmciplee.  Bnt  in  the  inverteDrata,  the  mode  of 
aUmenbttioB  is  oftea  more  siniple,  altbongh  we  may  find  the  animal 
BDppIied  with  other  organs  fitted  for  ita  own  preserration,  but  not 
directly  for  propagation,  such  as  poison-bags,  spinning  apparatus  of 
spiders,  the  ink-bag  of  the  c^halopods. 

Under  most  conditions  m  the  animal  world  the  act  of  repro- 
dnction  takes  place  by  means  of  an  ovnm  or  egg,  which  is  fecundated 
by  the  spermatozoon,  a  mysterious  germ  moving  about  in  a  peculiar 
secretios.  The  organs,  therefore,  subservient  to  such  fanctions  are 
the  most  important.  Bat  other  modes  consiBt  in  the  act  of  spon- 
toneons  fission  or  division  of  the  parent  animal,  or  by  the  act  of 
bndding  or  gemmation. 

The  young  tmiiual  which  leaves  Hie  egg  is  very  often  an  exact 
counterpart  of  the  parent,  differing  only  in  size,  as  in  the  case  of 
the  common  chick ;  but  in  a  vast  number  of  instances  this  resem- 
bknce  does  not  exist ;  sometimes  the  TOimg  require  yet  further  evo- 
lution and  change ;  in  other  cases  there  is  no  resemblance  at  all, 
either  in  form  or  mode  of  living ;  and  this  brood  may  repeat  itself  in 
its  dissimilar  character,  or  may  again  a^nire  the  pecuhar  organs  which 
bring  it  back  to  the  parent  shape.  Then  again  we  have  the  well- 
known  metamorphoses  as  illustrated  by  the  larvte  of  insects,  in  which 
the  o&pring,  though  unlike  the  motber,  passes  through  a  definite 
serieH  of  changes,  until  it  a^^ain  acquires  tne  parent  form,  again  to 
reproduce  in  like  fashion,  and  finally  to  die. 

In  all  animals  this  function  seems  under  the  direction  ctf  what, 
for  want  of  a  better  term,  has  been  called  "  vital  principle,"  "  nerve 
power,"  &c. — not  that  brain  ganglia  -or  nerve  fibres  can  mvariably  be 
found — ^but  the  changes  are  such  as  can  hardly  be  explained  on  the 
ground  of  mere  chemical  a£Siiity  or  of  nutrition  and  assimilation. 

What  have  we  to  say  of  nerve-power  ?  Viewing  it  from  its 
lowest  manifestation,  we  may  regaiu  it  as  some  dynamic  force, 
evolved  and  rsguUtcd  by  co-existing,  but  yet  unknown  laws. 
Regarded  from  its  higher  attributes,  we  must  incline  ta  a  principle 
of  Me,  which  is  something  superadded  to  ordinary  laws,  something 
which,  while  it  lasts,  keeps  in  abeyance  the  nsual  elements  of  dete- 
rioration and  decay.  Oall  it  wmt  we  wiU,  the  ^/ux^ ;  the  vital 
principle ;  its  presence  expresses  life  and  creative  or  constructive 
action ;  its  absence,  decay,  dissolution,  degradation. 

In  the  lowest  forms  of  tn'Tnal  life,  its  presence  is  recognized  by 
no  known  structure,  but  we  soon  observe  nerve  gangha  and  fitn-es. 
They  first  appear  about  the  oral  aperture,  their  fibres  extend  to  the 
radiating  tentacles.  The  distribution  of  such  nerve  fibres  and  gan- 
glia depends  on  the  form  of  the  individual,  so  that  in  myriapoda  and 
annelida,  they  are  repeated  at  segmental  intervals,  or  concentrated 
in  insecta,  where  the  vitality  is  niost  clefO'ly  manifested  in  the  head. 
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But  oa  the  h^jlier  manilestatioDS  of  the  mmd  become  developed, 
BO  we  notice  that  the  aocnmiilatioii  of  nerve-matter  aboat  the 
head  increases;  and  that  moreoTer  there  is  a  distinct  line  of 
demarcation  between  one  kind  of  nerre  snbstance,  which  is  white, 
and  another,  which  is  grey ;  in  other  words,  between  the  "  nerve 
generators,"  or  holders,  and  the  "  nerve  conductors." 

In  the  present  commnnication  my  object  will  be  io  traoe  the 
relation  between  the  habita  of  the  animal  and  the  functions  per- 
formed by  its  difierent  organs,  with  the  apparent  object  of  ita 
mission.  Such  an  inquiry,  embracing  the  most  comprehensive  field  of 
natural  hiatory,  appears  to  me  to  exceed,  in  our  day,  the  capabihtieB 
of  a  single  inoividaal ;  and  my  remarks  must  therefore  be  received 
only  as  a  partial  contribation  towards  our  knowledge  on  the  subject. 

In  both  water  and  air,  the  two  atmospheres  which  snpport 
animal  and  vegetable  life,  nature  has  provided  means  for  maintaining 
purity  and  &eehness.  The  antagonistic  inBuences  of  animal  and 
vegebible  respiration  have  long  been  recognized,  and  similar  provi- 
sions are  made  for  fresh  and  salt  water.  The  great  soiirccs  of 
imparity  in  the  two  latter  would  proceed  &om  the  sudaca  and  from 
the  deep,  and  not  &om  the  intermediate  strata.  On  the  former,  and 
especially  in  warm  chmates,  we  should  £nd  hosts  of  insect  forms ; 
in  the  latter,  moltitades  of  infusoria,  small  Crustacea,  and  other 
denizens  of  the  water. 

It  is  said  that  if  the  young  gnat  were  not  devoured  hy  £sh, 
Trater-fowl,  &c.,  the  air  would  become  darkened,  evmi  in  this  cold 
climate,  by  thdr  immenae  mnldtadeB.  The  same  remark  applies 
vrith  greater  force  to  the  mosquito,  each  female  of  which  lays 
aonasSy,  on  the  aur&ce  of  water,  about  300,000  ova.  But  there  are 
yet  other  forms,  more  minute  and  microscopic,  which  in  summer 
time  may  be  detected  in  the  spray  throvm  up  1^  the  paddle  of  the 
steamboat.  What  means  are  provided  for  keeping  within  bounds 
this  exuberance  of  life  ? 

Among  the  most  beautiful  appearBUces  presented  by  the  ooeao 
is  the  silvery  phoephoreecest  ught,  seen  on  a  summer's  night, 
illuminating  the  track  of  every  boat  and  defining  the  contour  of 
the  waves.  This  subject  has  been  studied  by  many  naturalists,  the 
foremost  of  whom  is  M.  de  Qnatre&gee,  of  Paris,  whose  researches 
on  Noeliluca  mUiaris  are  too  well  known  to  require  comment ;  and 
fm  important  addition  to  our  knowledge  has  also  emanated  from  the 
labours  of  Frofoesor  Huxley.  This  Inminodty  proceeds  in  the 
main  from  living  invertebrate  imitnnla — Protoxoa,  Medutse,  annelids, 
crustaceans.  Among  these  the  most  important  part  is  phiyed  by  a 
singular  and  anomalous  cr^ture.  of  very  simple  organization,  the 
Noctilvca  Tniliaria  just  named.  This  form  has  been  described  as  a 
gelatinous  transparent  body,  about  ^  of  an  inch  in  diameter,  having 
very  nearly  the  form  of  a  peach;  where  the  stalk  of  tfae.peaw 
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might  be,  ft  filifotm  tentiacle,  egtud  in  length  to  about  the  diameter 
of  the  body,  depends  from  it,  and  exhibits  slow  wavy  motions  when 
the  creature  is  m  fhll  activity.  The  bodv  is  composed  of  a  stmc- 
turelees  membrane ;  beneath  this  there  is  a  layer  of  granules,  or 
mther,  B  gelatonons  membrane,  through  Trhoee  substance  minnte 

Cnles  are  scattered  withont  any  definite  arrangement.  From 
e  arises  a  network  of  rery  delicate  fibres.  There  is  an  or^ 
aperture,  a  sort  of  half  oval,  with  a  straight  edge  anteriorly,  and  a  • 
deeply  curved  outline  poBterioriy.  From  the  bottom  of  the  oral  cavity 
a  very  dehcate  filament  is  occasionally  protnided,  which  exhibits 
a  rapid  undulating  motion,  and  is  then  suddenly  withdrawn ;  doubt- 
less, as  snggested  by  Erohn,  who  first  discovered  it,  the  Action  is 
to  sweep  nntntive  matter  into  the  oral  cavity.  Gloee  to  the  ri^t 
extremity  of  the  anterior  oral  margin,  is  a  homy-looking  S-sbaped 
ridge,  named  by  Huzley,  a  tooth,  1-7000  inch  high.  The  oral 
aperture  leads  to  the  grannlar  mass  of  the  alimentary  cavity,  from 
whicJi  the  fibrea  and  the  fibrils  radiate. 

What  purpose  now  does  the  luminosity  of  NodUuea  serve  P 
Passing  down  the  Mediterranean  in  1854  1  was  struck  with  its 
hrightnesa  and  nniversahty  on  most  nights.  Is  it  a  volnntary  act 
on  the  part  of  the  animal,  or  is  it  determined  only  by  reflex  &,ws  ? 
In  the  nie-fiy  {Lampuria  Nodiluca)  it  serves  for  the  attraction  of 
the  sexes,  and  can  be  extingnished  and  renewed  as  the  animal 
pleases.  In  Nodiluea  milians,  its  purpose  must  be  for  the  attrao- 
lion  of  its  minute  prey :  the  oral  aperture,  its  tongue  and  teeth  all 
point  to  the  litct  tmt  the  animal  is  carnivorous,  and  serves  to  keep 
down  those  still  more  minute  animal  forms,  which  might  otherwise 
render  the  water  in  which  they  live  and  generate,  impure.  But  no 
distinct  nervous  system  has  here  been  traced. 

Another  class  of  marine  animals,  also  carnivorous,  the  AcHnim, 
hve  among  rocks  and  broken  surfaces,  where  they  perform  a  similar 
puri^dng  function,  by  the  destruction  of  animals  of  larger  form 
and  of  apparently  much  greater  power  than  they  themselves  possess. 
But  in  mese,  as  in  the  preceding,  no  trace  -  of  nerve  matter  can 
be  clearly  found,  and  yet  they  e^bit  a  power  of  selection  which 
gives  evidence  of  sense.  If  a  young  actinia  be  put  within  the  ten- 
tacles of  a  larger  individual,  that  &t&l  grasp  is  withheld,  while  a 
young  crab  or  prawn  is  promptly  seized  and  devoured.  Its  inigr» 
tions,  though  slow,  hare  usually  some  definite  purpose ;  it  avoids 
hr^ht  light,  preferring  the  shelter  of  a  piece  of  rock  ;  it  requires  air, 
and  will  bang,  tentacles  dovmward,  for  hours  from  the  euriaoe  of  the 
water,  floating  by  means  of  an  air-bladder  of  its  own  formation. 

Near  the  oral  aperture  we  often  see  a  series  of  bright  spota, 

called  OceUi ;  they  are  not  alvrays  present,  and  are  subject  to  change 

of  colour — are  brighter  at  some  times  than  at  others.     They  have 

been  considered  by  some  as  organs  of  vision  plaoed  on  nerye  gangli^ 
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bat  of  this  we  hfiTe  do  anfttomical  nor  optical  proof;  moreover,  of 
what  use  would  sight  be  to  an  animal  so  incapable  of  pnrsait  and 
unfit  to  avoid  danger  P  They  can  serve  no  sexual  porpoee,  fbt  male 
and  female  organs  are  combined  in  the  same  animal.  They  may 
by  their  brightneea  attract  other  oocnpanta  of  the  ocean  which  are 
Boitable  for  food,  or  they  may  be  some  of  the  earliest  traces  <tf 
nerre  stractnre,  acted  on  l^  light,  and  Barring  to  direct  the  moT&- 
menta  towards  those  regions  where  life  may  be  best  maintained. 

Siebold  expresses  we  otanion  of  most  obserrers  in  saying  that 
as  yet  only  a  very  mdunentary  and  imperfectly-distrngoiahed 
nerroos  system  has  been  made  out  in  the  polyp ;  this  consists  of 
ronnd  masses,  which  are  regarded  as  composed  of  nervous  matter 
(ganglia)  sitaated  in  the  parenchyma.  A  ganglion  of  this  kind 
has  been  sapposed  to  have  been  observed  abont  we  month.  Inve»- 
tigations  upon  their  organs  of  sense  have  not  been  more  snccesefol. 
!w>wever,  the  sense  of  toach  appears  devdoped  over  the  whole 
snr&ce  of  the  body,  bnt  especially  so  in  the  enixeiatslj  irritable  arms 
and  tentacles;  bat,  as  ye^  no  tactile  nerves  have  been  foond  in 
these  parts.  In  the  same  manner,  light,  to  which  these  an  i  main 
show  a  greater  or  less  sensibility,  is  perceived  rather  by  the  general 
surfiice  of  the  body  than  by  special  organs.  There  are,  however,  in 
some  species,  at  particnlar  stages  of  development  during  which 
they  swim  freely  abont,  certain  nioely-defined  stmctares  sitaated 
upon  the  sides  of  the  body,  and  which  may  be  regarded  as  special 
organs  of  light  and  sound.  This  is  the  case  with  Syncoryne; 
and  Coryne  ms  in  their  place  fbnr  red  organs,  which  correspond 
exactly  to  those  fonnd  on  the  border  of  the  disc  of  the  pabnograde 
Acal^UE,  and  which  have  been  regarded  as  organs  of  sense.  The 
organ  seen  at  the  base  of  the  six  arms  of  EletUheria  dv^iotoma  has 
qmte  the  appearance  of  an  eye ;  that  is,  there  can  be  distingoished 
in  it  a  cornea,  a  crystalline  lens,  and  a  red  pigment  layer  sarrooud- 
ing  the  whole. 

The  Eev.  W.  Bingley,  the  author  of  an  old  but  well-known 
work  on  *  niTnal  Biography,  gives  the  following  quaint  but  trathfal 
account  of  the  earth-worm,  or  as  he  calls  it,  tiie  dew-worm  (Linn- 
hricue  terrestris) : — "  The  most  insignificant  insects  and  reptUes  are 
of  much  more  consequence,  and  have  much  more  influence  in  the 
economy  of  nature,  than  the  incurioos  are  a^mre  of;  and  are 
mighty  in  their  effect  from  their  minuteness  (which  renders  them 
lees  an  object  of  attention)  and  &om  their  nnmbers  and  fecunditv. 
Dew-worms,  thoi^h  in  appearance  a  small  and  despicable  link  m 
the  chain  of  nature,  yet  if  lost,  might  make  a  lamentable  chasm ; 
for,  to  say  nothing  of  half  the  bii^  and  some  quadrupeds  which 
are  almost  entirely  supported  by  them,  worms  seem  to  be  the  great 
promoters  of  vegetation  (which  would  proceed  but  ill  without  them) 
by  boring,  perforatmg,  and  looseniag  the  soil,  and  reidering  it 
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perrioiiB  to  raina  aad  tlie  fibree  of  plants,  by  dnwing  etrav^  and 
Btalks  and  leaves  and  twigs  into  it,  and,  most  of  all,  by  throwing 
up  sQoh  infinite  nnmbeis  of  lumps,  called  wona-casts,  which  form 
a  fine  mannie  for  grain  and  grass.  Worma  probably  provide  new 
Boil  for  hills  and  edopee,  where  the  rain  washes  the  earth  away,  and 
they  afiect  slopes,  probably  to  avoid  being  flooded.  Lands  that  are 
subject  to  frequeoit  inundationa  are  always  poor;  one  great  reascot 
of  this  may  probably  be,  because  all  the  worms  are  drowned."' 

Let  ns  examine  the  worm  more  cloeely.  Its  colour  is  no  mattffl 
of  cliance :  the  dark  browniah-black  hue,  resembling  the  colonr  of 
the  soil  in  which  if  lives,  gives  the  best  chance  of  escape  from  the 
keen-ei^ted  birds  which  make  it  their  prey:  and  of  a  similar 
provision  we  have  numberless  examples  in  both  invertebrate  and 
vertebrate  divisions  of  the  animal  kingdom;  in  the  former,  for 
example,  the  green  colour  of  the  grasshopper,  the  Xsawn  hue  of 
the  cigale,  whose  abode  is  the  dried  branches  of  trees.  Even  the 
converse  may  be  noted,  namely,  that  colonrs  may  be  made  sub- 
servient to  predatory  haMts,  as  we  witness  in  the  sandy-coloured 
lk>n,  the  inhaHtant  of  a  dried  and  parched  soil ;  the  striped  and 
brilhant-hned  tiger,  which  lives  among  the  long  grass  of  the  jungle ; 
ia  the  panther,  whose  spotted  hide  may  be  mistaken  for  part  of 
the  leafy  foliage  among  which  it  lies  croached. 

The  firm  thick  dermal  covering  and  the  muscnlarity  of  the  eartl^• 
worm  are  just  snch  as  would  liable  it  to  borrow  in  tlie  moist  soil : 
its  thickness  is  great,  and  by  reducmg  the  size  of  the  abdominal 
cavity  serves  to  protect  the  viscera.  The  nervous  system  consists  of 
a  BupraHxsopbageal  ganglion,  united  by  two  fine  chords,  surround- 
ing the  gullet  with  the  sulMBsophageal  ganglion,  and  thenoe  pro- 
ceeds a  nervous  chord  along  the  abdcnmnal  aspect  of  the  animal. 
There  are  no  eyes,  for  sight  is  not  wanted,  but  nerve-filaments  go 
to  the  onA  aperture,  (md  to  the  appendages  which  proceed  &om  it, 

A  citcnlatory  system,  consisting  of  a  dorsal  and  ventral  vessel, 
with  transverse  side  branches,  but  with  no  very  definite  current  of 
blood,  is  best  adapted  for  the  habits  of  an  animal  subject  to  sudden 
and  unequal  pressure,  while  the  respiratory  apparatus  is  an  aqueous 
sac,  lined  witli  vibratile  cilia  within  the  abdomuutl  cavity,  on  either 
side  of  the  body. 

The  mode  of  reproduction  is  by  a  distinct  sexual  apparatus, 
which  cornea  to  maturity  at  fixed  times  of  the  year.  In  every 
animal  there  are  both  male  and  female  organs,  although  the  con- 
gress of  Uie  sexes  seems  necessary  .to  impregnation. 

It  should  be  noticed  that  in  tne  Annelids  we  first  observe  a  trace 
of  a  "sympathetic  nervous  system,"  of  which  mwe  will  be  s^d 
when  speabng  of  more  highly  organized  animals. 

The  acephidouB  mollusca  are  cnaracterized  by  having  a  h 
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body,  and  ft  very  large  maotle,  vbich  bo  enTelopee  the  body  tlutt 
there  is  a  spacioiiB  cavity  in  which  both  oral  ana  anal  orifices  are 
entiialy  concealed.  Most  are  BUpplied  vntii  a  calcareoTiB  coTering 
termed  the  eheil.  The  nervous  system  consists  of  a  nnmber  of 
scattered  ganglia,  united  by  filamento  witli  the  oeaophageal  gan^ia ; 
there  ia  a  distinct  (srculatory  apparatiis ;  air-oells  or  bian^me  for 
respitfttion,  and  in  toany  instances  organs  of  vision.  The  mode  of 
hfe  of  these  animals,  and  the  offices  which  they  perform  in  natnifl, 
may  be  studied  by  the  habiis  of  the  Solen ;  and  the  natoie  of  the 
gasteropoda  by  the  stmctnre  of  the  Paludina,  or  the  Bvocmum. 

The  oblong  form  of  the  bivalve  rBaor-aheU  is  well  knovm ;  also 
the  Btructnre  of  its  foot,  which  enables  it,  by  change  of  form  into  a 
hook  or  a  form  of  globniar  anchor,  to  siok  or  to  rise  in  the  soft 
sand.  The  Solen  is  eesentially  a  sand-borer,  penetrating  to  a  deptii 
of  a  foot  and  a  half  to  two  feet,  rising  for  ite  food,  and  borrowmg 
oat  of  danger,  and  mostly  maintaining  its  vertical  position  nntu 
death  overtakes  it,  when  its  calcareous  covering  remains.  The  light 
sandy  colour  of  the  shell  resembles  the  soil  m  whic^  it  hvee ;  its 
cntting  shape  beet  enables  it  to  divide  the  soft  sand ;  its  scattered 
ganglia  diffose  sensation  over  the  several  parts  of  an  animal  re- 
qmring  no  active  inSuence  of  centralized  nerve  force,  bnt  rather  a 
lower  power  generally  diffosed  over  its  irregolar  shape. 

The  scattered  ganglia  of  the  nervons  system  of  the  invertebrata, 
and  the  absence  of  a  well-defined  brain,  constitute  an  arrangement 
by  which  the  organic  functions  of  the  body  may  be  best  sustained, 
without  the  exposure  of  the  tTimnl  to  the  perceptions  of  pain. 
The  movements  excited  in  its  search  after  food  must,  in  all  pro- 
baUlity,  be  reflex,  and  due  in  great  part  to  the  physical  action  of 
the  rays  of  light ;  or  cunenta  caused  by  ciliary  movements,  bringing 
objects  within  its  reach,  which,  when  touched,  are  seized,  swallowed, 
and  digested.  The  act  of  deglutition  brings  the  food  within  the 
influence  of  the  secretion  of  a  Hver;  but  no  regular  periods  of 
hunger  prevail,  and  the  animal  can  live  long  without  taking  £}od 
atfJL 

But  ample  provision  is  made  for  increase  and  procreation,  and  in 
many  instaiicee  by  more  than  one  process  in  the  same  individoaL 
The  external  senses  consist  chiefly  of  sight  and  teuch,  but  the  power 
is  very  feebly  developed,  so  long  as  animals  are  fixed  to  rocka  and 
other  objects ;  on  the  other  hand,  in  the  invertebrata  of  flight,  such 
as  Inseeta,  Ha  eyes  are  hirge  and  compound.  Thus  it  is  arranged 
that  the  rate  of  increase  in  r^nurd  to  these  animals  is  not  under 
the  disturbing  influence  of  accident  or  passion ;  that  the  supply  is 
constant  and  equal  to  the  requirements  of  the  earth,  while  the 
important  changes  which  are  effected  by  their  death  in  countless 
myriads,  either  as  &amers  of  rocks,  or  as  a  supply  of  food  to  larger 
and  more  vigorous  creatures,  takes  place  without  ptdn  or  sqfllering. 
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01  those  disturbing  emotioHB  of  the  mind,  implanted  vith  more  or 
leea  intenEdty  in  all  the  reiiebrate  Bub-kiogdom. 

The  predadons  h&bits  of  the  Cephalopoda,  involving  definite  and 
rapidly  executed  poweis  of  locomouon'and  prehoosion,  with  dgbt, 
hearing,  and  the  exercise  of  choice,  implj  tbe  neceedty  of  a  very 
diSereot  kind  of  nervooB  syBtem.  The  central  mAss,  it  is  true, 
forms  an  oeBophageal  ring,  which  consists  of  a  anperior  and  Ein 
inferior  ganglionic  mass,  connected  by  lateral  commiesnree.  The 
saperior  is  pma,!],  and  sends  some  delicate  nerves  to  the  paris  of  the 
moath.  But  the  inferior  portion  is  verr  large,  and  extends  along 
the  sides  of  the  cesophagns  in  order  to  be  directly  connected  with 
the  broad  commissures.  An  ol&ctory  and  two  optic  nerves  arise 
from  the  lateral  portion  of  this  ganguon,  while  the  auditory  nerves 
have  their  origm  from  ite  inferior  sur&ce.  Ffom  its  anterior 
border  pass  off  four  or  five  pairs  of  laige  nerves  to  the  arms, 
and  sIbo  others  to  the  mosclee  of  the  head.  From  its  posterior 
border  arise  small  nerves  for  the  fmmel,  and  also  two  large  trunks 
for  the  bock  of  the  mantle. 

The  eye  is  composed  of  numerous  membranes  and  is  covered  by 
the  skin,  which  becomes  transparent  in  passing  over  it,  and  some- 
times forma  folds  that  supply  the  want  of  eyehda.  The  ear  is 
merely  a  little  cavity  excavated  on  each  side  near  the  brain,  without 
semicircular  canals  or  external  passages,  and  in  which  there  is 
suspended  a  membranous  sac  contaiiUBg  an  otolite.  The  fieshy 
point  of  the  tongue  is  undoubtedly  a  gustatory  organ.  There  are 
ollkctory  organs  situated  in  the  neighkiurhood  of  the  eyes.  The 
organ  most  highly  developed  is  the  organ  of  si^ht. 

In  the  ceph^opods  we  find  well-marked  "  pneomogastric 
nerves."  They  arise  from  the  middle  of  tbe  inferior  cerebri  mass 
between  the  two  pallial  nerves,  or  nerves  of  the  mouth;  they 
descend  alon^  the  neck  behind  the  funnel,  the  posterior  wall  of 
which  tbey  pierce,  and  thence  pass  under  the  pentonenm,  sending 
several  nerves  to  the  ink-sac  and  rami^^g  upon  the  heart;  the 
large  vascular  trunks,  the  branchial  hearts,  and  the  branchiie. 
There  is  moreover  a  distinct  splanchnic  nervous  system. 

A  nervous  system  thus  highly  developed  unplies  the  active 
exercise  of  the  organs  with  wnicn  it  is  supjdied.  The  parrot- 
beaked  mouth,  the  prehensile  suckers,  are  structures  which  even 
the  larger  vertebrata  would  shrink  from  encountering.  We  read 
of  the  "  Sepia  odopodia,"  of  the  early  naturalists,  attaining  in  hot 
climates  such  a  size  aa  to  measure  twdve  feet  across  ita  centre,  and 
to  have  each  of  its  arms  between  forty  and  fifty  feet  long !  "  When 
the  Indians  go  oat  in  their  canoes,"  says  Bingley,  "in  places 
frequented  by  these  sepia,  they  are  always  m  dread  of  their  flinging 
th^  arms  over  and  sinking  them;  on  which  account  they  are 
catefol  to  toks  with  them  an  axe  to  cut  them  o£"«    Without 
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acknowledging  each  tremendoiis  powers,  we  may  mention  that 
sailors  who  have  irritated  cephalopods  with  their  boathooks,  have 
had  their  naked  arms,  iimneratid  in  the  water,  auddeiJy  seized  by 
the  auckers,  while  the  animal  in  its  fary  has  endeavoared  to  plnnge 
its  beak'hke  moath  into  the  flesh. 

But  these  more  highly  organized  and  mors  locomotiTe  animala 
do  not  appear  to  leave  such  lasting  memorials  of  their  presence  as 
those  of  aimple  constcaction.  Their  mission  is  essentially  deetmctive. 
They  keep  down  redundancy  of  hfe,  bnt  we  do  not  find  that  they 
raise  atolb  like  the  corals. 

We  must,  however,  qualify  this  statement  hy  limiting  it  to  com- 
paratively modem  times,  for  as  the  late  Dr.  Mantell  remarked,  "  The 
uving  species  are  bat  representatiyee  of  the  countless  myriads  which 
swarmed  in  the  ancient  seas."*  Tbeii  fossil  remains  comprehend 
the  most  varied  and  striking  forms  of  extinct  beings  that  occnr  in 
the  sedimentary  -  strata,  from  the  earliest  secondiury  to  the  latest 
tertiary  fbrmalions.  Their  fossil  remains  consist  of  the  exteroal 
shells,  the  osselet,  or  the  internal  calcareous  support,  the  iok- 
bladder,  with  its  inspissated  contents  or  sepia ;  the  mandiblea,  and 
some  of  tiie  soft  parts  in  a  stale  of  "  molluskite." 

This  imperfect  sketch  of  the  nervons  system  of  the  invertebrates, 
and  its  relation  to  the  fanctions  which  it  performs,  must  serve  as 
an  introdactiou  to  the  stndy  of  those  higher  fypes  to  which  I  hope 
at  no  distant  period  to  direct  attention.  In  these  the  relations 
of  Btmctore  and  fiinction  will  be  more  clearly  appreciable,  and  the 
connection  between  both  and  the  objects  o£  animal  existence  will 
be  made  mani&st. 


till.  THE  POLYNESIANS  AND  THEIR  MIGRATIONS. 

By  AiJBKD  B.  Wallacb,  F.E.CI.S.,  4c. 
Ths  origin  of  the  varkms  races  of  the  islands  of  the  Pacific  has 
always  heen  one  of  the  most  difficult  problems  for  the  believers  in 
the  unity  and  the  recent  origin  of  man.  Their  diversity  of  physical 
features,  of  civilization,  and  of  language,  the  absence  of  any  conti- 
nental races  to  which  they  could  be  affiliated,  and  the  wide  spaces 
of  ocean  over  which  tiiey  are  distributed,  have  hitherto  seemed  to 
indicate  that  their  origin  dates  from  a  period  so  remote  that  we 
cannot  hope  to  determine  it  with  any  approach  to  certainty. 

M.  Qnatrefages,  however,  an  eminent  anthropologist,  has  cou- 
rageously attempted  to  solve  the  enigma  of  the  ongin  of  the  Poly- 
OB,  the  most  important  of  the  Pacific  races.     He  very  properly 
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lunits  thin  term  to  the  brown  r&cee  spread  over  a  wide  area  firom  tba 
Sandwicli  Islands  ia  the  north  to  New  Zealand  on  the  sonth,  and 
&om  Easter  Island  on  the  east  to  the  Tonga  and  Samoan  gionpB  on 
the  west,  but  all  epeakmg  dialects  of  one  well-matked  mugnage. 
Kow  what  M.  Qaatxefagcs  attempts  to  prove  is,  that  these  people 
KG  simply  Malays,  who  migrated  from  some  islands  of  the  Malayan 
Archipeli^  (probably  Bourn  in  the  Moluccas),  and  have  more  or 
leas  intarmingled  with  the  races  of  Melanesia  and  Micronesia.  His 
evidenoe  to  prove  this  is  of  two  kinds : — fiist,  he  endeavours  to  show 
thai  a  migration  has  taken  place ;  secondly,  that  the  FolyneeianB  are  in 
their  physical,  mental,  and  moral  characteristics,  a  true  Malayan  race. 
1.  Migraiiona. — We  find  in  M.  Qoatrefages'  volume  a  very 
carefiil  summary  of  all  the  native  accounts  of  their  migratioDS,  and 
also  of  the  involuntary  migrations  that  have  recently  occurred. 
These,  no  doubt,  prove  that  ULe  Sandwich  Islands  and  New  Zealand 
tuive  been  peoplra  by  emigrants  &om  the  Marquesas  and  Tahiti, 
and  the  &ct  of  this  emigration  is  confirmed  by  the  independent 
evidence  of  language.  It  is  proved,  therefiire,  tluit  the  FolyneeianB 
have  paeeed  over  immense  spaces  of  ocean,  in  directions  not  es- 
pecially fevonred  by  winds  or  currents,  and  thus  the  difficulty  of 
any  migration,  merely  from  its  distance,  is  quite  overcome.  It  is 
farther  shown  that  all  the  traditions  point  to  the  Samoan  group 
and  the  Fiji  Islands  as  the  central  points  to  which  almost  all 
Polynesians  trace  their  origin.  It  is  to  be  observed  here  that  these 
are  the  largest  of  fdl  the  islands  in  the  central  Pacific  inhabited  by 
the  Polynesian  race,  and  it  is  these,  therefore,  that  we  should 
naturally  expect  to  have  sent  ont  colonies  to  the  smaller  islands. 
So  &r  we  have  the  strongest  corroboration  of  there  having  actually 
been  a  migration  in  the  fact  of  the  community  of  language,  and  all 
the  legend^  of  these  migrations  speak  of  them  as  having  been  made 
by  simple  men,  the  natural  ancestors  of  the  existing  Polyseaians. 
But  in  the  legend  which  refers  the  origin  of  the  Samoans  themselves 
to  a  migiation  hom  a  large  country  "  further  west,"  we  get  into  pure 
legend, — for  the  mythic  Boulotou,  whence  the  first  inhabitants  are 
eaid  to  have  come,  is  a  spiritual  and  not  a  real  country,  and 
these  inhabitants  are  believed  to  have  been  not  men,  but  mferior 
gods.  And  even  the  direct  evidence  of  migration  having  been 
generally  from  the  west,  is  by  no  means  so  cW  as  M.  Quatre- 
ugee  appears  to  beheve ;  for  one  of  the  latest  authorities  on  the 
subject,  Mr.  W.  T.  Prit<iard,  who  has  spent  his  whole  life  in  the 
Pacific,  and  who  from  his  long  residenoe  in  the  Fiji  and  Samoan 
Islands  as  British  Consul,  and  his  intimate  knowledge  of  the 
Folyneeian  languages,  is  well  quahfied  to  give  an  opinion  on  this 
matter,  says  it  is  just  the  contrary.  In  his  'Polynesian  Benu- 
niscencee,'  p.  402,  ho  observes :  "  It  is,  however,  remarkable  that  in 
all  tiiese  many  instaooefi  of  anthenticated  drtfHngs,  the  coarse  of  the 
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drtiled  canoes  hsa  been  from  east  to  wesi,  before  the  prevailins 
trade  wiada,  and  nd  from  wesi  to  east  before  tlie  westerly  winds ;  ' 
daring  the  prevalencfl  of  which  he  tells  na  the  oatiTeH  do  not 
nsoally  reutoie  out  on  fishing  or  tntvelling  expeditions.  In  this 
case,  too,  the  corrobontiTe  proof  by  langoage  completely  &ila,  for 
though  HaetB  is  an  nndonbted  MaJay  element  in  the  Polynefflan' 
langnage,  it  is  an  element  derired  from  the  civilized  Mafay  and 
Jaraneee  tongnee,  not  from  those  of  the  Moluccas,  which  are  totally 
distinct. 

It  is  to  be  noted  also  that  this  Malay  element  in  the  langnage 
has  all  the  character  of  a  recent  introduction,  since  the  Malay 
words  are  hardly  changed,  except  by  the  phonetic  character  of  the 
language  which  baa  received  them. 

2.  Pht/iical  Charaeiere. — The  Malayan  origin  of  the  Polynesians 
at  a  comjKuratively  recent  date  implies  mnch  physical  similarity ; 
for  even  if  the  Malay  formed  a  still  larger  portion  of  tJhe 
Polynesian  langoage  than  it  does,  this  wonld  not  prove  a  oom- 
mnnity  of  race,  noiesB  the  physical  characters  also  in  some  degree 
corresponded.  It  is  here  tnat  we  find  an  absolute  defect  of  all 
evidence  beating  npon  the  point  in  question— the  similarity  of  the 
Polynesians  to  any  race  speaking  the  Malay  language.  Almost  the 
only  evidence  addnced  by  M.  Quatrefeges  goes  to  show  the  similarity 
of  the  brown  race  of  Timor  to  those  of  Polynesia,  But  the  Timorese 
are  not  Malays  at  all ;  they  belong  to  that  curious  race  which  has 
close  a£Smties  to  the  Papuan  in  all  moral  and  physical  characteristics 
exoept  eolonr,  and  their  languages  are  mnch  fiuther  removed  from 
the  Malay  than  even  the  Polynesian  itself.  The  resemblance  phy- 
sically of  this  race  with  the  Polynesian  proves  absolately  notmig 
with  r^ard  to  the  Malay  question. 

Now  let  us  compare  the  most  important  and  thoroughly 
well-established  physical  and  mental  characteristics  of  the  two 
races: — 

Tall,  avengiiu 

saioiD. 


Wilk«8  (gnmnini^  G  ft.  4  in.  or  5  It.  0  ia. 


.    .  Ihipiuej  (Tahiti). 

..    .   wa*;,  early,  ot  frizzly.  Hair  nlwaya  draiglit 

Beard  rflen  fall.  Beurd  scanly  or  none. 

^oe  bandaonu^  Eunipeaii  type.  Faee  never  of  European  type. 

Now  often  aquiltDO.  No«a  never  aqniline. 

Dupotitioii  active  and  jojoua.  Diapotdtion  slow  and  morose. 

CIntncter  open  imd  frank.  Character  eminently  ■ecretive. 

Often  erected  atone  edifloei.  Never  nacd  stane  for  bnilding. 

Use  doable  oanaes.  C«e  single  mooea. 

In  the  following  passages  from  Consul  Hopkioa'  recent  work  on 
Hawai,  the  italicized  passages  show  points  in  which  the  Polynesian 
is  the  exact  opposite  of  the  Malay : — 

"The  hair  of  the  Hawaians  is  black  or  brown,  strong,  and 
£ceqnently  curly."  ,  -  i 
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"  Tlie  Hawaiana  are  Btrong,  well-made.  And  rcUtg,  ia  height 
ratlier  above  the  average  of  Englishmen.  .  .  The  HawaianB  poeeees 
the  virtue  of  cowage  in  an  unquestionably  high  degree.  .  ,  .  They 
are  now  as  peacefnl  a  people  aa  any  npon  earth ;  they  are  more  free 
from  crimes  of  violmce  than  any  nation  that  can  be  named.  .  .  The 
natural  disposition  of  the  Hawaians  is  everything  that  ie  opposite  to 
the  glo<ymy  and  morote.  The  pleasant  nniveis^ '  (doha '  or  saluta- 
tion, the  merry  ringing  laughter  of  the  women  wherever  found, 
proclaim  the  people  to  be  a  light-hearted  race." 

Taking  the  whole  of  these  diBerencee,  they  appear  to  indicate 
a  radical  diversity  of  race,  not  to  be  overeome  by  any  mere  similarity 
of  colour  and  eome  common  words  in  ha^aagB,  which  is  all  that 
really  ensts  to  prove  identity  of  race.  The  one  single  feet  of 
etatore  is  conclnsive  ^lainst  any  such  comparatively  recent  common 
origin  aa  M.  Quatr^ges  argues  for.  A  race  which  averages 
6  ft.  10  in.,  and  has  many  men  6  ft.  2  in.  or  more,  can  hardly 
have  been  derived,  at  snch  a  recent  period  as  to  have  retained  com- 
munity of  language,  from  a  race  averaging  5  ft.  5  in.  or  5  ft.  6  in., 
and  among  ^om  a  single  individual  of  5  ft.  10  in.  ie  rarely, 
perhaps  never,  found.  Again,  the  hair  of  the  Malay  is  of  the  true 
Mongol  type — black,  coarse,  and  perfectly  straight.  The  least 
approach  to  wavy  or  curly  hair  is  never  found  among  the  unmixed 
Malay.  I  cannot  find  evidence  that  the  Polynesians  ever  have  this 
character  of  hair,  while  it  ia  undoubtedly  often  as  frizzly  as  the 
most  decided  Papuan.  Again,  the  mental  character  of  two  races  in 
a  parallel  state  of  civilization  and  inhabiting  very  similar  countries, 
is  surely  of  great  importance ;  yet,  what  contrast  can  be  greater 
than  betvroen  the  phlegmatic,  suspicious,  undemonstrative  Malay, 
and  the  active,  frank,  and  joyous  Tahitian  ?  Are  we  to  throw 
down  all  these  harriers  of  diversity  for  the  sake  of  solving  by  main 
force  a  problem  that  is  probably  insoluble  ? 

S.  (iedogieal  and  Zooioguxd  Evidence. — M.  Quatre&gee  dis- 
misses with  a  very  brief  notice  the  proofs  of  a  former  much  greater 
extent  of  land  in  the  Polynesian  area  than  now  exists.  Th^ 
proofe  are  of  two  kinds :  firat,  the  existence  of  numerous  groups  of 
ooral  islands,  which  ta6  admitted  to  indicate  sunken  land;  and 
secondly,  the  distribution  of  a.Tiimnln  in  the  existing  islands.  That 
ooial  reds  and  atolls  are  proofe  of  a  subsidence  of  the  land,  has 
never  been  seriously  denied  mnce  Darwin's  work  on  Coral  Bee& 
was  published ;  and  as  immense  areas  of  the  Pacific  are  occupied  by 
snch  coral  islands  alternating  with  volcanic  groups  and  such  as 
show  signs  of  elevation,  it  is  only  a  question  of  time  as  to  whether 
man  could  have  inhabited  these  sunken  lauds. 

Can  we  form  any  notion  how  long  it  is  since  the  Pacific  lands 
have  disappeared  ?  This  can  perhaps  be  approximately  determined 
by  the  existing  distribution  of  animals  in  these  islands. .  Tba  only 
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gronp  we  yet  know  with  any  appioech  to  complefeneBe  are  the  Bircls ; 
and  HioQgh  these  may  not  be  Hnppoeed  to  be  the  beet  adapted  to 
test  a  qii^on  of  tiuB  kind,  yet  omithologista  know  that  a  very 
moderate  extent  of  ocean  practically  limits  tite  range  of  most  land 
birds.  The  total  nnmber  of  species  fonnd  in  any  of  these  islands 
is  very  smalL  For  example,  if  we  exclode  the  waders,  awimmeiB, 
and  birds  of  prey  as  haying  roving  habits  and  great  powers  of 
flight,  we  find  that  according  to  the  beet  information  only  twenly- 
two  species  of  land  birds  inhabit  the  group  of  the  Sociely  Island, 
and  CH  theee  seven  are  fonnd  in  other  groups  ranging  aa  &r  as  the 
Marquesas,  the  Fiji  Islands,  and  even  to  the  Sandwich  Isknds. 
These  are  almost  all  birds  of  moderate  powers  of  flight  and  sncH 
as  inhabit  the  forests  and  mountains,  and  do  not  generally  range 
fitr.  Id  Mr.  G-.  R.  Gray'a  list  of  the  birds  of  the  Pacific  Islands  I 
find  eleven  species  of  the  gensTtt-  Myami^a,  Mdiphaoa,  Taiare, 
Monarcha,  GyriphHuB,  Eudt/namis,  and  PfUonopiu,  which  are  known 
from  two  or  more  of  the  distinct  and  well  separated  groape  of 
islands  in  the  central  Pacific,  and  some  of  them  have  a  very  wide 
range.  Among  these  are  two  very  distinct  genera,  Taiare  and 
CortphUia,  which  are  entirely  confined  to  the  Polynesian  area. 
Now  these  &cts  would  certainly  indicate  a  more  intimate  connection 
of  the  vanons  groups  of  islands  within  ibe  period  of  living  species, 
and  therefore  within  the  human  period,  than  now  exists.  The 
phenomena  presented  by  the  distribation  of  man  are  thus  to  some 
extent  leprodnced  by  the  distribution  of  land-birds  in  the  same  area, 
and  entiue  ns  to  believe  that  the  subsidence  of  land  indicated  hv 
coral  ree&  took  place  since  man  inhabited  the  earth.  This  snbei- 
dence  was  probably  coincident  with,  perhaps  caused  by,  the  elevation 
of  the  existing  volcanic  islands;  and  while  man  and  birds  were 
able  to  migrate  to  these,  the  mammalia  dwindled  away  and  finally 
perished,  when  the  last  mountain-top  of  the  old  Pacinc  land  sai^ 
beneath  the  Ocean. 

This  hypothesis  is  one  which  does  not  outn^e  nature,  as  does 
that  of  the  direct  and  recent  derivation  of  the  Polynesians  firom  the 
Malays.  It  harmonizes  at  once  with  the  Geolo^cal,  the  Zoological, 
and  toe  Anthropological  phenomena ;  and  if  it  is  held  that  the  &ct8 
are  not  sufficient  to  prove  it,  or  that  even  if  proved  it  only  removes 
the  origin  of  the  race  in  question  one  step  farther  back  into  the 
-obscurity  of  the  past,  it  may  be  suggested  that  in  a  case  of  such 
adtnitted  difficulty  we  can  nardly  do  more.  We  ought  not  to 
expect  that  the  beginnings  of  every  race  are  to  be  discovered  within 
the  short  epoch  of  human  history  or  tradition,  and  we  have  every 
reason  to  oe  suspicions  of  the  theory  that  professes  such  a  dis- 
covery, lu  the  present  case,  the  very  erroneous  views  prevalent  on 
the  subject  arise  -from  two  causes.  One  is  the  occurrence  of  a 
numher  of  Malay  words  in  the  Polynesian  language ;  the  other, 
the  similarity  of  the  brown  tint  of  the  Malays  and  P<dyii^[(m%i|^' 
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while  the/  are  Beparated  bjr  a  gronp  of  people  c£  a  modi  darker 
colonr.  The  Bimilazity  <^  tint  has  led  maiiT  tiuTellerfl  in  the  one 
area  to  jnmp  to  the  ccotcltision  that  the  people  of  ti^  other  area,  of 
-which  thOT  have  httleknowlei%a,  are  the  same  race.  It  onfortnnalely 
happens  toat  not  a  BiBgle  traveller  appears  to  be  well  acquainted 
with  both  races,  and  for  that  reaeoii  their  opinions  as  to  the 
similarity  of  the  two  should  be  received  with  great  donbt.  If,  on 
the  oontrary,  my  acoonnt  of  the  physical  and  mental  character^ 
istica  of  the  Malays  be  taken  as  correct  (and  I  resided  among 
them  for  ^ht  years),  and  if  it  be  compared  with  that  ol.  the 
Polynesians  given  by  Cook,  and  by  recent  travellers  and  mis- 
sionatiee,  the  differmicee  will  be  seen  to  be  so  striking  and 
radical,  that  all  idea  of  their  being  the  same  race  must  be  givon 
np.  In  the  case  of  the  Malays  in  perticnlar,  mnch  confusion  has 
arisen  from  travellers  having  confounded  with  them  the  many 
pe(n>lea  of  distinct  race  which  inhabit  the  eastern  parts  of  the 
Malayan  Archipelago,  such  as  the  Timor^e,  the  mooutaioeers  oS 
Ceram  and  Gildo,  and  of  the  small  islands  near  New  Qninea ;  and 
this  mistake  has  been  rendered  escnssble  by  the  nmnber  of  half- 
breeds  between  the  two  races  to  be  found  everywhere.  Many  of 
theee  people  are,  perhaps,  allied  to  the  Folynesiaits,*  but  they  are 
certainly  not  Malays,  who  are  essentially  a  Mongol  raee,  witii  many 
of  the  Mongol  characteristics  very  strongly  ma»ed.  The  Papuans 
of  New  Guinea  form  the  extreme  type  of  another  and  a  widely 
different  race,  and  all  the  evidence  goes  to  show  that  in  every 
characterbtic  except  colour,  the  Polynesians  are  nearer  to  the 
Papuans  than  they  are  to  the  Malays,  although  it  is  not  improbable 
that  they  are  equally  distinct  hxim  both. 


IV.    LOUIS  FIGTJIEB. 

Thi3ih  are  two  distinct  classes  of  acientiflc  writers  whose  labonrs 
tend  to  raise  the  intelhgence  of  our  age;  those  who,  by  the  pub- 
licatioa  of  original  researches  (usually  in  the  Tiuusactions  of 
Scientific  Societies,  or  in  the  pages  of  technical  journals),  constitute 
the  pioneers  of  scientific  progress,  and  by  their  induetrj  extend  our 
knowledge  of  the  kwe  of  nature ;  and  those  again,  who,  appreciating 
the  valne  of  such  original  researches,  and  feeling  the  necessity  for 
diffusing  knowledge  amongst  the  masses  in  a  form  in  which  it  will 
be  best  understood  by  them,  bring  their  hterary  powers  to  bear  in 
a  noble  cause,  and  render  comprehensible  to  the  multitude  laws  and 
facts  which  would  otherwise  he  appreciated  only  by  the  limited  circle 
of  what  we  are  accustomed  to  call  "  Savans."     Each  of  these  two 

*  The  mouniaiuecra  of  (!ilo1o  buiI  Ceram  era  perhaps  true  outlicra  of  the 
FnlyaoHmna.  and  may  roprcseat  tUe  tiBect  of  tliut  rettterlg  migiBtioii  bom  Bamoa,  of 
which  Mr.  Pritclianl  speaks.  (^^"1  mmiIi- 
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olassee  has  its  work  to  do,  bnt  auibrtnD&lel;  neitlier  enfficdently 
appreciatea  the  efforts  of  the  other.  The  oiiginator  or  dtscoreier 
of  new  &ctB  and  theories  is  too  apt  to  r^ard  tue  popalac  expoDent 
of  thoee  Uwb  hb  a  "  haQger-on  of  Science,  pilfering  where  he  cannot 
honourably  gain ;  whilst  the  accomplished  litt^teot,  to  wh(aQ  the 
patimt  investigabur  owes  it  that  he  and  his  newly  discoTered  data 
are  not  consigned  to  oblivion  in  the  archives  of  some  learned  hot 
little  known  society,  often  entertains  slight  respect  for  the  man  who 
has  bat  one  idol  beaidefi  science,  and  that  is  himself. 

Of  coaiBe  there  are  many  noble  exceptions  to  this  mle;  aiiid 
every  day  we  £nd  the  nomber  increasing.  Men  of  reseondi  are 
be^nning  to  cultivate  their  hterary  powers,  whilst  clever  writen 
£Eid  it  necessary  to  devote  a  larger  amonnt  of  time  to  mastering  the 
facts  of  Bcieoce ;  mid  thus  we  have  in  every  branch  men  who  oom- 
bine  the  rare  talents  of  correct  thought,  careful  inveetigation,  and 
poetic  expression ;  and  the  sooner  all  scientific  men  become  sufficiently 
modest  to  appreciate  the  &ct  that  they  can  best  serve  their  nobis 
calling  by  condescending  to  consult  the  tastce  and  feelings  of  the 
maasee,  or  by  avaiHng  themselves  of  the  services  of  those  who  con 
gain  the  ear  of  the  multitude,  the  sooner  will  science  assume  its 
true  rank  amongst  the  various  branches  of  human  inteUigence,  and 
its  professors  ^11  cast  away  that  stigma  of  vanity  and  aelf-concedt 
which  often  attaches  itself  to  them. 

Louis  Figuier  is  one  of  those  men  whose  ardotii  in  the  wod  of 
popularizing  Science  seems  to  know  no  bounds.  Nothing  comes 
amiss  to  him.  He  animates  the  dead  and  silent  roc^  transporta 
his  reader  with  equal  bcility  to  the  mnte  age  of  extinct  Saanau% 
and  to  the  tropical  forests  of  toi&j,  alive  with  the  Btmgs  of  theii 
feathered  denizens. 

Now,  he  conveys  him  on  the  wings  of  thought  to  the  distant 
Coal  period,  lighting  the  way  with  the  oright  &ctH  of  Science ;  now, 
he  descends  with  him  into  the  Coal  regions  of  our  own  time,  initiates 
him  into  mysteries  of  the  collier's  craft,  and  relates  in  glowing  terms 
how  the  predous  fuel  has  been  utilized  to  conquer  the  elements,  to 
minister  to  man's  tastes,  desires,  and  necessities.  To-day  we  may, 
if  we  choose,  speculate  with  him  upon  the  appearance  of  primeval 
man,  whilst  he  was  still  stm^Bng  for  supremacy  with  tlie  hiury 
elephant,  the  hyena,  and  the  cave-bear,*  to-morrow  we  may  observe 
witn  him  how  the  hardy  labourers  of  Spain  or  Algeria  are  engaged 
in  stripping  the  bark  of  the  C5ork-tree." 

Kot,  however,  that  his  scenic  representations  always  reaiet  his 
scientific  views  quite  comprehensible  to  us,  or  satisfy  us  that  he  is 
quite  clear  on  all  debated  points  himself  j  the  strange  jumble  of 
Genesis  and  Geology,  of  the  pkcid  Garden  of  Eden  and  the  wild 
Flint-folk,  point  to  an  element  of  superstition  which  it  is  to  be 
•SeePlfttoo. 
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regretted  ahonld  hare  f  onnd  its  way  into  a  wcvk  intended  to  railigliten 
the  popnlace,  and  convoy  the  resalts  of  adranciag  science. 

M.  Fignier  (Onillanme  Loaie)  was  bom  at  Mtrntpellier,  19th 
Febmary,  1819,  and  is  the  Bon  of  a  chemist,  and  nephew  of  a  pro- 
ieesor  of  chemietry  in  that  town. 

He  was  admitted  as  Doctor  of  Medicine  at  MontpeUier  in  1841, 
and  then  removed  to  Paris  with  a  view  to  stody  chemistry,  which 
he  did  nnder  M.  Balard  {v&  the  Institiite).  In  1846  he  was  nomi- 
nated by  the  MiniBter  of  Pnblic  l^troction  to  the  post  of  Profesoor 
in  the  School  of  Pharmacy  at  MontpeUi^,  and  returned  lo  his 
native  town,  where  he  remuned  five  years  engaged  in  his  profeeaional 
avocations.  In  1850  he  obtained  the  degree  of  Doctor  of  Physical 
Science  at  Tonlonsc ;  in  1853  he  returned  to  Paris  imd  secured  a 
vacant  Professorship  in  the  School  of  Pharmacy,  by  competition ; 
and  &om  that  time  to  the  present  he  has  been  occupied  either  in 
original  researches,  chiefly  m  chemico-physioiogy,  or  in  the  com- 
^lation  of  popular  scientific  works.  Of  these  Uie  beet  known  in 
Eng^d  are  natnially  those  which  have  been  translated  into  onr 
own  language,  and  we  now  mean  to  devote  a  &w  pages  to  their 
consideration. 

In  his  '  World  before  the  Deluge'*  M.  Figuier,  consistently 
with  the  views  of  modem  men  of  Science,  adopts  the  nebnlar 
hypothesis  as  his  cosmical  theory ;  but  although  he  seeks  to  state  it 
as  &irlT  as  possible,  yet  seeing  that  his  nationahty  precludes  him 
from  following  the  latest  researches  of  Enghsh  phyBicista,  and  that 
Mr.  Bristow,  his  able  translator  and  editor,  is  a  mineralogist,  and  not 
a  student  of  physical  science,  we  think  it  would  have  been  better  if 
he  had  passed  over  the  hypothetical,  and  leaving  the  nebnlar  theory 
to  take  care  of  itself,  had  commenced  at  tbe  beginning  <^  known 
Geological  history. 

It  must  not  be  supposed,  fiY)tn  these  remarks,  that  we  object  to 
the  original  speculations  of  professed  geolc^ts  as  to  the  ongin  of 
the  e«th,  for  these  must  necessarily  precede  or  accompany  the 
determination  of  the  true  character  of  ita  constitution,  but  in 
the  volume  before  us  we  find  the  hypothesis,  as  enunciated  in  the 
'  Fortnightly  Eeview,'  of  Mr.  Tyndall  pnt  forward  in  support  of  the 
nebular  thoo^,  whilst  the  sohd  researches  of  Balfour  Stewart, 
Miller,  and  Huggins  are  left  unnoticed.  It  may  be  as  clear  to 
M.  Figuier  or  to  Mr.  Bristow,  as  it  is  to  Mr.  Tyndall,  that  the 
luminiferous  ether  is  infinitely  nwre  attenuated,  but  more  solid, 
than  gas ;  and  "  rather  resembles  jdly  thaji  air ; "  but  if  the  author 
or  traoslator  had  described   the  experiments  of  Stewaxt  to  show 

"'The  World  beforethe  Deluge,' by  Lnnis  Figuier;  anew  edition:  the  Qeologipal 
portion  oarefally  reviaed  nnd  mncli  original  matter  added  by  Henry  W.  Briafow, 
P.R.S.  Thirty-foiir  Poll  Pagollluatmtiona  of  extinct  animale  and  Ideal  I,nndsrtipr> 
of  the  Aiicienl  Wi«l<l,  by  Rina ;  and  20^  ullier  flgunw,    Lnaidmi :  Ohaimuui  k  Hall. 
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thftt  ptobaUy  there  is  an  etlier,  and  those  of  the  eminent  Bpectro- 
scopic  obserrers  of  the  nebnlie,  Hnggms  huA  Miller,  which  point 
to  the  existence  of  still  unformed  systems,  his  readers  would 
have  had  sonnd  scientific  iacts  to  gnide  them,  and  would  have 
been  able  to  compare  them  with  the  well-eetahlished  data  of 
astronomeTS. 

Aa  the  laatter  stands  at  present,  the  argmnenta  of  M.  Fignier 
or  his  translator  ate  baaed  to  a  large  extent  on  hypotheses,  which 
operate  like  a  doable-edged  sword. 

For  example,  the  central  heat  of  tlie  earth  inferred  &om  the 
existence  of  volcanoes  and  hot  springs  in  so  many  parts  of  the 
globe,  and  &om  the  increBse  in  the  temperature  of  1°  Fht.  for 
every  60  feet  descent,  ia  a  very  plausible  argnment  in  favoar  of 
the  original  state  of  igneous  nision,  of  which  these  phenomena 
seem  to  be  bat  traces,  bnt  it  ia  no  proof.  Although  this 
increase  in  tempetatare  as  we  descend  is  stontly  denied  by  some, 
yet  it  seems  to  be  generally  admitted  j  but  the  question  still 
remains,  could  this  state  of  nuidity  exist  at  the  oenhre  consonant 
with  the  nndoubted  immense  pressure  of  the  circmaference  ?  Sir 
Charles  Lyell"  says: — "This  theory  seems  wholly  inconsigtent 
with  the  laws  which  regulate  the  dmilation  of  heat  through  fluid 
bodies;  for  if  the  central  heat  were  as  intense  as  is  represented, 
there  most  be  a  circulation  of  currents  tending  to  equalize  the 
temperature  of  the  resulting  fluids,  and  the  solid  crust  itself  would 
he  melted.  Instead  ai  an  original  central  heat,  we  may,  perhaps, 
refer  the  beat  of  the  interior  to  chemical  changes  constmitly  gomg 
on  in  the  earth's  crust ;  for  the  general  effects  of  chemical  comtena- 
tion  is  the  evolution  of  faeat  and  elecfaricily,  which,  in  ttteir  turn, 
become  sonioes  of  new  chemical  changes." 

When  Sir  Humphry  Davy  succeeded  in  isolating  the  metals 
potasium  and  sodium,  it  was  supposed  that  immense  quantities 
of  nnoxidized  metals  might  exist  at  great  depths ;  and  when  water 
percolating  through  the  rocks  gained  acceas  to  these  masses, 
oxidation  of  the  metals  took  place  with  the  evolution  of  intense 
heat  sufficient  to  melt  n^hbonring  rocks,  the  hydrogen  of  the 
water  would  escape  in  the  direction  of  least  resiBtance,  carrying 
with  it  molten  lava,  and  producing  the  ordinary  volcanic  phesno- 
mena.  Dr.  Daubeny  also  supports  this  view,  and  there  can  be  no 
doubt  that  chemical  operation  going  on  in  the  interior  of  tiie  earth 
is  Buflicient  to  produce  volcanic  action  of  any  degree  of  intensity. 

With  regard  to  the  origin  of  life  on  our  globe,  M.  Fignier  does 
not  dogmatize : — "  Did  pl£^fe  precede  animals,  we  cannot  toll,  but 
such  would  appear  to  have  been  the  order  of  creation."  Our  globe, 
he  thinks,  dunng  the  Cambrian  and  Silurian  periods  yfas  not  yet 
mature  enough  for  the  existence  of  the  higher  oi^anisms.  "A 
*  '  Principles,'  9Ui  udiUon,  p.  MS, 
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pale  shq  stra^ling  to  peoettate  the  dense  stmosphere  of  tiw 
primitiTe  world,  and  yielding  a  dim  and  imperfect  light  to  the  fiist 
created  beings  as  they  left  the  hand  of  the  C^^ater,  o)^;RnismB  often 
Todimentary,  but  at  other  times  BnfficieQtly  adTanced  to  indicate  a 
progtees  toinirda  more  perfect  creatiouB."  The  absence  of  organisms 
more  advanced  in  the  zoological  scale  than  were  the  TrUobites,  is  no 
proof  that  more  highly  organized  animals  did  not  exist  on  the 

flobe  dnring  the  Cunbro-Suurian  period.  Those  who  think  the 
>arwinian  tneory  approximates  to  the  tmth,  and  especially  those 
who  hold  the  "conmlete"  theory,  will  of  oonise  beheve  tiiat 
animals  classed  as  high  among  the  Vertebiata  as  the  Trilolntes  and 
Cephalopoda  of  Lower  Silnrian  rocks  are  among  the  Annnlosa  and 
Mollnsca,  existed  at  that  time  in  r^ions  of  the  globe  from  which 
the  ocean,  perhaps,  for  ever  ezclndes  the  inquiring  palsBontologist 
from  verifying  nis  conjectores.  The  discovery  of  the  Eozotm 
Ganadezue  in  the  lanrentian  rocks,  and  the  existence  of  beds  of 
limestone  in  the  same  system,  seem  to  confirm  the  riewa  of  those 
who  regard  the  whole  of  the  Sedimentary  rocks,  from  the  Silnrian 
and  Cambrian  upwards  to  the  latest  Tertiary  beds,  as  incltkling  bat 
a  partial  and  fragmentary  record  of  the  past  life  of  the  globe — 
impressions  of  the  last-fbrmed  links  of  the  great  cham  of  organic 
life  on  our  planet — a  few  of  the  last  chapters  in  the  book  of 
'  Ancient  Life, 

Limestone  is  almost  in  every  case,  especially  when  fonnd  exist- 
ing over  extensiye  areas,  the  result  of  organic  agency,  having  been 
formed  from  the  remains  of  marine  animals,  snch  as  corals  and 
varioofi  mollnaps.  Limestone  is  never  a  deposit  frvm  solution  except 
in  fresh  water,  and  over  very  limited  areas.  Sear-water  is  computed 
to  contain  mncb  more  carbonic  acid  than  is  necessary  to  keep  the 
lime  existing  in  it  in  solution ;  so  that  when  we  find  a  limestone  in 
a  very  ancient  formation,  although  we  may  not  be  able  to  detect 
any  fossil  remains,  yet  we  may  reasonably  infer  that  it  is  the  leeolt 
of  oi^^anio  agency. 

The  author  deecrihee  the  character  and  geographical  extent  <^ 
the  rocks  of  the  Cambrian,  Silnrian,  and  Old  Bed  Sandstone  periods ; 
and  enumerates  and  describes  the  typical  species  of  eat^  formation. 
He  is  particnlarly  happy  in  his  vert«l  pictures  of  those  periods,  aa 
well  as  in  that  of  the  succeeding  Carboniferous  era.  The  author's 
efllbrts  in  this  direction  have  been  ably  seconded  W  the  artist, 
whose  pictures  of  the  animal  and  vegetable  life  of  eaco  period  are 
admirably  executed ;  indeed  all  the  plates'  in  the  book  are  splendid 
.specimens  of  wood-engraving,  and  are  well  printed,  as  will  be  seen 
uom  the  accompanying  specimens,  for  which  we  are  indebted  to  the 
kindness  of  M.  Figuier's  EngUsh  pubhshers.  The  student  will 
find  the  restorations  of  extinct  animal  and  vegetable  life  cS  much 
Talut^  whilst  the  general  reader  will   be  no  less  instructed  «t 
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twholding  snch  Tivid  representatioiiB  of  tiie  mnuier  in  vludi  natim 
decked  t^  eartL  at  Tanous  times  during  a  period  (^  untold  ages. 

The  aatbor  seems  to  think  that  the  internal  heat  of  the  eertli 
affected  the  temperatore  of  tlie  anr&ce  almost  aa  mnch  during  Uie 
GarboniferonB  period  as  it  had  done  during  the  Silnrian  epoch. 
Indeed,  he  images  that  our  planet  did  not  experienoe  what  we 
call  climate,  until  the  commencement  of  the  Terbary  petiod.  "  It 
is  a  remarkable  circumstance,"  he  says,*  "that  thig  elevated 
temperature  combined  with  constant  humidity  does  not  seem  to 
have  been  limited  to  any  one  part  of  the  globe ;  the  beat  seems  to 
have  been  nearly  the  same  m  all  latitudes  from  the  equatorial 
regions  op  to  lUlelvilie  Island  in  the  Arctic  Ocean,  where  in  our 
days  etenial  frost  prevails;  &om  Spitzbergra  to  the  oentre  of 
Amca,  the  Garbomferous  flora  is  identicfuiy  the  same.  \?hen 
nearly  the  same  species,  now  extinct,  are  met  with  under  the  same 
degree  of  development  at  the  equator,  as  at  the  pole,  we  cannot 
but  admit  that  at  this  epoch  the  temperature  of  the  globe  was 
alike  everywhere.  What  we  now  call  climate  was  then  unknown, 
in  geological  times.  There  seems  to  have  been  only  one  climate 
avex  the  whole  globe.  It  was  only  at  a  later  period,  that  is  in 
Tertiary  times,  owing  to  the  gradual  cooling  of  toe  globe,  that  the 
cold  be^aa  to  make  itself  felt  at  the  teirestna]  poles.  Whence  then 
proceeds  this  uniformity  of  temperature  which  we  now  regard  with 
so  moch  surprise  ?  It  was  a  consequence  of  the  exoeesive  heat  of 
the  globe ;  tne  earth  was  still  so  hot  in  itself  that  its  own  innate 
temperature  rendered  the  beat  which  it  ree^ved  from  the  sun 
BuperfluouB  and  inapprociable."  That  there  existed  a  uniformly  high 
temperature  over  the  whole  globe,  daring  the  Carboniferous  period, 
does  not  necessarily  foUow  from  the  character  of  the  vegetation 
alone.  That  a  mild  equable  climate  prevailed  at  that  time  rather 
than  a  very  elevated  temperature  is  the  more  reasonable  inference : 
and  we  r^er  the  reader  to  '  The  Principles  of  Qeology,'t  for  an 
admirable  dissertation  on  the  causes  that  might  bring  about  such 
a  universaUy  equable  climate.  The  same  inference  concerning  a 
general  prevalence  of  &  high  temperature  over  the  earth  might 
seemingly  be  drawn  from  the  nature  of  the  plants  of  the  Miocene 
pcoiod,  found  m  Icdand,  North  America,  and  Greenland,  within  the 
Arctic  circle.  Professor  Bamsay,f  speaking  on  this  sabject,  remarks, 
"  The  meaning  of  this  is  not  yet  understood,  for  many  of  the  plants  are 
of  a  nature  that  seem  to  be^)eak  a  warmer  climate  than  that  of  the 
British  Islands  at  the  present  day,  and  it  is  difficult  to  see  how  such 
plants  could  grow  in  Arctic  regions,  where  there  is  not  the  stimolns 
of  light  during  b^tlf  the  year.  This  ia  one  of  those  things  which 
we  cannot  explain,  and  abont  which  we  are  waiting  for  light." 
Speaking  of 'the  genera  of  Carboniferous  plants,  Bir  Charles  Lyell§ 

>  P.  120.  t  Siath  odition,  p.  92. 
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Bays,  "  Tlieee  were  formerly  oonaiderod  so  doeely  allied  to  tropical 
genera,  imd  so  much  greater  in  size  than  the  corresponding  tiibes 
now  inhabiting  equatorial  latitudes,  that  they  were  thought  to  imply 
an  extremely  hot  as  well  as  hnmid  and  equable  climate.  But 
recent  diacoTeriee  respecting  the  structure  and  relations  of  these 
fossil  plants  have  shown  that  they  deviated  so  widely  &om  all 
existing  types  in  the  vegetable  world,  that  we  have  more  reason  to 
infer,  &om  this  evidence,  a  widely  different  climate  in  the  Car- 
boniferous era  as  compared  to  th^  now  prevailing,  than  a  tem- 
perature extremely  elevated." 

With  r^;ard  to  the  physical  formation  of  the  beds  of  coal, 
M,  Figoier  embraces  the  theory  generally  accepted,  that  the  plwts 
grew  and  decayed  in  the  places  in  which  we  now  find  the  coal, 
and  were  not  drifted  iiara  a  distance. 

He  concludeB  his  account  of  the  primary  rocks  with  a  description 
of  the  Fermian  strata,  and  of  the  Me  of  the  Permian  period.  An 
awkward  foct  for  the  consideration  of  those  who  defend  the  theory 
of  a  high  temperature  in  the  crust  of  the  earth  itself  at  this  epoch 
is  thus  noticed  :* — "  Although  the  Fermian  flora  indicates  a  climate 
similar  to  that  which  prevailed  daring  the  Carboniferous  period,  it 
has  been  pointed  out  by  Professor  Bamsay  as  long  ago  as  1855,  tiat 
the  Permian  brecda  of  Shropshire,  Worcertershire,  &c,  affords  strong 
proofe  of  being  the  result  of  direct  glacial  addon,  and  of  the  conse- 
quent existence  at  this  period  of  glaciers  and  icebergs.  That  such  a 
sUte  of  things  is  not  mconsiBtent  with  the  prevalence  of  a  moist, 
equable,  and  temperate  climate,  necessary  for  the  preservation  of  a 
luxuriant  flora,  like  that  of  the  period  in  question,  is  shovm  in  Kew 
Zealand,  where,  vrith  a  climate  and  vegetation  approximating  to 
those  of  the  Carboniferous  period,  there  are  also  glaciers  at  the 
present  day,  in  the  southern  island." 

We  can  see  no  analogy  between  the  climate  of  New  Zealand 
and  the  state  of  things  described  by  M.  Figoier  as  existing  during 
the  Carboniferous  age,  although  there  can  be  little  doubt  that  the 
actual  climatal  condition  of  Ibe  greater  part  of  &o  earth  during 
Carboniferous  and  Permian  times. vras  something  similar  to  that 
prevailing  in  New  Zealand  at  the  present  day.  That  glaciers  could 
not  exist  upon  a  surface  having  an  elevated  temperature,  due  to  the 
conduction  of  heat  &om  beneath,  is  self-evident. 

The  dose  of  the  Primary  epoch  was,  he  snpposes,  marked  by 
local  convulsions  and  disturbances  of  the  globe ;  but  we  need  not 
recur  to  any  general  cataclysm  to  explain  the  passages  from  one 
epoch  to  another,  for  we  have  seen,  almost  in  our  ovm  day,  certain 
spedes  of  animals  die  out  and  disappear  gradnally. 

The  life  of  the  globe  during  the  Palieozoic  ages  was  charac- 
terized by  vm-  pecoliar  forms,  both  in  the  animal  afid  vegetable 
kingdoms.  Ilie  Graptolites  and  (>^tidea  of  the  Silurian  rocks, 
•P-153.  D,9,„z^  by  Google 
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the  nmneroos  genera  of  Trilobites,  the  bosy-plated  fishes  of  the 
Old  Bed  Sandstone,  and  other  cnrions  forms,  are  exdneiTely  con- 
fined to  this  period.  The  Bngoso  corals,  with  one  ezoeptiou,  are 
likeviae  Palieozoic.  Whilst  the  prodominance  of  Brachiopoda 
among  the  Kdlosca  and  of  Crinoids  among  the  Aimuloida,  gives 
a  Tery  marked  character  to  the  life  of  the  period.  Girptogamio 
plants  of  strange  forms  and  minsnal  size  are  most  abnnjanlj;  met 
mth ;  and  the  microscopic  stmctnre  of  coal  indicates  that  Qjamo- 
spermona  Exogeus  were  at  this  time  plentifol. 

In  treating  of  the  Secondary  Epoch,  M.  Fignier  adopts  that 
arrangement  which  diridcs  it  into  three  Bystems  or  periods,  viz. 
Triaaeic,  Jurassic,  and  Cretaceous,  with  the  Penarth  or  lUuetio 
Bub-period,  interrening  between  the  TriassiQ  and  Jurassic  systems, 
of  which  a  concise  and  interesting  account  is  given ;  and  for  this 
description  the  reader  is  probably  indebted  to  the  talented  trans- 
lator, Mr.  Bristow. 

The  nnmsroQs  remains  of  giguitic  Sanrians  found  in  the  rocks 
of  the  Secondary  Epoch  have  led  geologists  to  name  it  the  A^e  of 
Battles;  but  the  recent  discovery  of  several  genera  of  this  class, 
in  the  coal  measures  of  Kilkenny,  in  addition  to  remains  and 
traces  of  reptiles  previously  found  in  Primary  rocks,  tends  very 
much  to  do  away  with  tins  term,  and  to  deprive  the  Secondary 
Epoch  of  that  almost  peculiar  feature  which  seemed  to  belong 
excluaiTely  to  it.  The  immense  number  of  species  of  the  general 
Ammoni^  and  Bdemniies  seems  now  to  be  the  only  positive 
peculiar  ^tnre  in  the  known  Ufe  of  tiiis  epoch.  The  absence  of 
MaTnmftlift  higher  than  the  Marsupial  type  rests,  so  &r,  upon 
negative  evidence,  and  every  advance  in  geolc^iical  duicovery  proves 
the  fidlacy  of  reasoning  on  the  non-existence  of  the  higher  forms  of 
that  or  any  other  class  firom  such  data. 

M.  Fignier  describes  the  lithological  character  of  the  rocks  of 
each  soccssrave  formation  of  this  epoch.     He  enumerates  the  chief 

ries  of  aT^JTDftla  and  plants,  gives  much  informatian  relative  to 
extent,  condition,  and  deveoopment  of  these  Secondary  rocks, 
and  describes  minutely  the  stmcture  and  habits  of  such  enormous 
reptfles  as  the  Ichikyoaaitrua,  Megaloeawma,  Fleeiosawus,  and 
Igvanodon,  as  well  as  the  strange  BaTtvphorhynehua  and  Ptero- 
dadylua.  The  non-scientific  reader  cannot  tail  to  have  his  curiosity 
awakened  to  the  study  of  geology  by  reading  of  an  animal  (the 
'  lehthyoaawiu)  having  "  the  snout  of  a  porpoise,  the  head  of  a 
lizar^  the  jaws  and  teeth  of  a  crocodile,  the  vertebrce  of  a  fish,  the 
sternum  of  the  Omi^utrhyTichiia,  the  paddles  of  a  whale,  and  the 
trunk  and  tail  of  a  quadruped."*  Conflicts  amongst  enormous 
Jgtianodons  and  Megcdosawri,  and  angry  meetings  between  strange 
looking  IcJUhyosauri  and  Plmosami,  depicted  with  startling 
vividn^  by  me  artist,  who  presents  us  vntli  vigorous  and  life- 
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like  pictareB  of  tia  periods  under  consLderation,  will  call  to  mind 
the  &Ued  monsteiB  of  the  Ancients — 

"  GorgonB  and  Hjdraa  and  Chimsias  dire." 

The  late  Frofeeeor  E,  Forbea's  diviHion  of  the  stratified  rocks  into 
Palieozoio  and  Neozoic  will  prohahly  be  nltimately  adopted,  instead 
of  Paleozoic,  Meeozoio,  and  G^nozoic.  M.  Fignier  coneideiB  the 
Geinozoic  atreta  nndei  the  heads  of  Tertiary  and  Qnatemary,  inclod- 
ing  in  the  Tertiary,  the  Eocene,  AEiocene,  and  Pliocene  fbrmatdons, 
am  in  the  Qoatemary  period  deecribes  the  Poetpliocene,  and  Becent 
Deposits.  This  portion  of  the  work  calls  lor  no  special  remark. 
The  plant-life  of  the  globe  at  this  period,  as  well  as  during  the 
Secondary  era,  is  not  lost  sight  of,  and  is  prominently  discnssed. 
Amongst  the  engisvings  are  restorations  of  the  chief  Tertiary  Mam- 
mals ;  those  of  uie  Eocene  period  so  well  known  in  connection  with 
the  name  of  Onvier ;  and  the  gigantic  Dinotheriom  is  represented  as 
an  elephant  with  recnrved  taalia  proceeding  from  the  lower  jaw. 
Seoent  discoveries,  however,  wonld  seem  to  call  for  a  considerable 
modification  of  onr  views  respecting  the  affinities  of  this  huge 
iiminTnii.1^  for  farther  remains  of  this  ftnimal,  lately  found,  are 
Tindonbtedly  of  a  Marsnpial  character. 

The  principal  features  in  the  account  of  the  Qnatemary  period 
are  the  descriptions  of  the  "  European  deluges,"  the  Qlacial  epoch, 
and  the  Asiatic  delnge.  The  first  of  these  deluges  was  caused  by 
the  sndden  npheavt^  of  the  Scandinavian  mountains:  "as  the 
r^ons  in  the  midst  of  which  this  greet  raonntainons  npheaval 
occurred,  as  the  sea  snrromiding  these  vast  spaces  were  partly 
frozen  and  covered  with  ice,  fitim  thar  elevation  and  neighbour- 
hood to  the  pole,  the  wave  which  swept  these  countries  carried 
along  with  it  enormons  masses  of  ice.  The  shock  produced  by 
the  collision  of  these  seveial  solid  blocks  of  frozen  waters  Hce  ?) 
would  only  have  contributed  to  increase  the  extent  and  intensity  a! 
the  lavages  occasioned  by  this  violent  cataclysm.  The  physical 
proof  of  tim  delnge  of  the  north  of  Europe  exists  in  the  vast  cover- 
mg  of  onstratdfied  earth  which  covers  all  the  plains  and  depreesionB 
of  Northern  Europe."*  The  second  European  deluge  was  occa- 
sioned, M.  Fignier  snppoeee,  by  the  upheaval  of  the  Alps.  We 
need  scarcely  say,  th^  is  not  the  least  proof  of  either  of  these 
supposed  deluges  having  taken  place.  All  the  phenomena  attributed 
to  their  action  are  vrell  known  to  be  the  result  of  icebergs  formed  in  ' 
the  monntaiQ  vall^,  when  the  greater  part  c^  Europe  was  sub- 
merged, during  the  Glacial  epoch.  This  part  of  the  work  seems  to 
be  crude  and  not  well  arranged.  V(e  fand  scarcely  any  attempt 
made  to  distinguish  these  diluvial  depoats  from  tboee  of  glacial 
origin.  The  t^k  would  truly  be  difficult.  That  the  Qlacial  epoch 
came  on  suddenly  is  proved,  the  author  thinks,  by  the  jmmense 
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namber  of  nuiinmoths  fbtutd  frozen  in  Siberia.  On  this  qneefjon 
agaio,  an  acqiiaintaoce  with  hjeti's  '  PrinoipleH '  would  be  of  mncli 
aerrice,  bnt  we  cannot  dwell  on  the  sabject.  He  Beems  to  be  at  a 
loBS,  too,  for  any  theory  that  will  explain  the  existence  of  this 
inteoHe  cold,  which  he  thmke  came  on  eo  eoddenly.  SeTeral  astro- 
nomical theoriee  are  discnaaed,  none  of  which  he  aoopta.  No  dimi- 
nntion  in  the  calorific  power  of  the  enn  took  place  at  this  time,  nor 
would  any  modi&»tion  of  the  physical  geography  of  the  globe, 
that  he  Ib  aware  of,  be  adequate  to  produce  this  exoesaiTely  cold 
climate;  bnt  this  is  the  very  direction  in  which  he  ehoald  hare 
flon^t  for  an  approximate  explanation. 

From  con^derations  based  upon  a  ptofoimd  and  comprehensiTe 
knowledge  of  the  present  phymod  geography  of  the  globe,  and  the 
fluctnatioits  in  the  relative  position  of  sea  and  land  indicated  by  the 
history  of  the  segmentary  depoeits,  Sir  Charles  Lyell  condudee  that 
in  past  ages  of  the  earth  there  might  b^  without  reference  to  astro- 
nomical causes,  snch  gradual  changes  brought  about  in  the  physical 
geography  of  the  globe  as  to  have  at  ooe  period  so  high  a  tem* 
pemtnre,  prevailing  all  over  the  earth  as  to  banish  all  traces 
of  snow  and  glacwrs,  even  from  the  highest  monntiunB;  and  at 
another  such  an  intenidty  of  cold  ae  mig^t  render  the  whole  earth 
niuDhabitable. 

In  the  last  chapter  of  the  work  M.  Fignier  treats  of  the  origin 
of  the  human  race,  and  of  the  Asiatic  deluge.  He  does  not  believe 
in  the  ape-origin  of  man.  The  first  man  was  placed  on  the  earth 
by  the  Creator  m  the  neighbourhood  of  the  Euphratea  "  There  is 
no  doubt,"  he  says,"  "  that  primitive  man  passed  through  a  period 
in  which  he  bad  to  contend  for  exisl«nce  with  ferocious  beasts,  and 
to  Uve  in  a  savage  state  in  the  woods  and  savannas  where  Vion- 
dence  had  placed  him  ;  but  this  period  of  his  existence  came  to  an 
end,  and  man,  an  eminently  social  being,  by  combining  in  groups 
animated  l^  the  same  interests  and  the  same  desires,  soon  found 
means  to  intimidate  the  animals,  to  triumph  over  the  elements,  to 
protect  himself  &om  the  innnmerable  penis  nhicb  surround  him, 
and  to  subdue  to  his.mle  the  other  inhabitants  of  the  earth," 
This  period  in  man's  history,  as  it  is  held  by  the  author,  is  the 
subject  of  one  of  his  illustrations  which  we  have  selected  for 
ins^cm,  not,  however,  as  a  representation  of  what  may  be  sup- 
posed to  have  been  his  appearance  at  that  ata^e  of  his  existence, 
out  as  an  example  of  the  admirable  illustrations  accompanying 
the  work.  It  is  impossible,  in  the  present  state  of  onr  knowledge, 
to  "  restore  "  man  as  he  appeared  along  with  the  hairy  elephant, 
the  hyena,  and  the  cave-bear.  M.  Figuier  then  describes  the 
cave-deposits,  peatrbods,  sheil-mounds,  and  lacustrine  habitations, 
and  discusses  the  evidence  of  the  contemporaneity  of  man  and 
cettaiu  extinct  ttnimals. 
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The  Noachian  deluge  was  the  result,  he  conjectures,  of  "the 
TtpheaTEil  of  a  part  of  the  long  cham  of  moimtuiie,  which  are  s 
pioloiigBtioTi  of  the  Gancasns.  The  earth  opening  bj  one  of  the 
fisanree  made  in  ite  crnst  in  the  coiuse  of  coohng,  an  emptios  of 
volcanic  matter  escaped  throngh  the  enormous  crater  so  produced. 
Masses  of  watery  vapour  or  eteam  accompanied  the  lava  discharged 
from  the  interior  of  the  globe,  which,  being  first  dissipated  in 
donds  and  afterwards  condensed,  descended  in  torrents  of  rain,  and 
the  plains  were  drowned  with  volcanic  mnd.  The  inundation  of 
the  plains  over  an  extensive  radius  was  the  instantaneous  effect  of 
this  upheaval,  and  the  formation  of  the  volcanic  cone  of  Ararat, 
and  the  vast  plateau  on  which  it  rests,  altogether  17,323  feet  above 
the  660,  the  permanent  resnlt."* 

With  this  extract  we  must  close  our  notice  of  M.  Figuier's 
'  World  before  the  Deluge,'  a  book  which  will  probably  be  re- 
garded in  fotnre  ages  as  a  &ir  illnstration  of  the  mixed  views  held 
l^  the  various  thinkers  of  our  days  on  geological  and  palfe(mtological 
qneetions. 

Every  reader  will  find  something  to  his  taste,  and  the  feelings 
of  none  will  be  outraged  l^  too  great  one-sidedneas.  There  is  the 
plate  of  the  Qarden  of  Eden,  with  onr  first  parents  and  Gain,  and 
the  Biblical  accoHnt  of  the  Deluge  for  those  who  cling  to  tradition, 
whilst  there  are  calm  diBCossions,  well-arranged  dkta,  and  the 
beautifol  illustrations  to  support  a  belief  in  the  antiquity  of  man 
and  hia  contemporaneity  with  the  great  extinct  mammifera.  Leav- 
ing M.  Figuier  to  rend^  these  views  consistent  with  each  other,  we 
pass  on  to  his  '  Vegetable  World, 'f  an  ezquimte  work,  which  has  just 
been  issued  as  a  companion  to  the  '  WorU  before  the  Deluge.' 

If  excellent  paper,  legible  type,  beautiful  illustrations,  and 
good  printing  be  any  recommendation  to  a  book,  this  work 
should  have  en  ext^isive  sale.  The  first  part  of  the  volume 
treats  of  the  structure  of  the  vaiioua  oigans  of  plants  and  thar 
functions.  Commencing  with  the  root,  the  various  kinds  of 
which  are  fully  deacrilied,  it  passes  on  to'  the  stem ;  the  varie- 
ties, stmcture,  and  mode  of  growth  of  acrogenous,  endogenous, 
and  exogenous  stems  are  clearly  explained;  buds,  boughs,  and 
branches  sueeeaaively  engage  the  reader's  attention ;  a  brief  notice 
of  the  different  modes  of  grafting  is  given,  and  the  structure, 
functions,  and  different  forms  of  the  leaf  ore  described  in  a  pleasing 
manner.  "Leaves,"  he  says,^  "transform  themselves  into  other 
organs  with  wonderful  &cility.  It  is,  in  &ct,  by  modification  of 
the  leaves  that  nature  produces  many  essential  organs  in  the  life 
of  plants."    This  law  of  Morphology  is  (rften  inaocurat^y  stated. 
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The  coQVffl«e  of  the  first  sentence  of  the  preceding  extract  is  fre- 
quently Obeerred.  A  leaf  is  never  transformed  into  any  other 
organ ;  bat  where  we  should  expect  stamens,  carpels,  petals,  &c., 
leaves  are  often  abnormally  developed.  All  tl^  organs  of  the  plant 
are  formed  npon  a  dan,  of  which  we  leaf  is  taken  as  the  type.  This 
doctrine  of  Uoethe  oaa  been  long  recc^piized  by  all  botaniate.  And 
tracing  the  homolognee  of  the  leaf  in  the  various  fbtms  assomed  by 
flowers  and  &uit,  constitutes  one  of  the  charms  of  botanical  study 
to  the  Toun|;  student 

Exhalation,  respiration,  and  cdiculation  in  plants  are  then  glanced 
at  by  the  authcv,  More  proceeding  to  desciioe  the  various  parts  of 
the  flower  and  their  functions.  * 

The  diflerent  kinds  of  inflorescence  and  varieties  of  &nits  and 
seeds  come  nnder  review ;  and  lastly,  the  interesting  phenomena  of 
fecundation  and  germination  are  investigated,  bringing  the  portion 
devoted  to  organography  to  a  close.  The  chapter  on  fecandati(m 
is  extremely  interesting,  and  is  written  in  a  popular  style.  "  When 
the  existence*  of  sexual  differences  in  vegetablea  was  first  propounded, 
the  discovery  prodaced  general  astomshment.  If  the  most  con- 
vincing proofe  had  not  established  it,  if  the  commonest  observation 
hod  not  aUowed  every  one  to  verify  its  reality,  it  wonld  certainly 
have  been  classed  among  the  most  singular  inventions  ever  issned 
from  a  poet's  imagination ;  but  the  proo&  were  convincing.  The 
demonstration  of  the  existence  of  sexual  organs  in  vegetables 
became  a  brilliant  and  nnexpected  fact,  exhibiting  a  wonderfol 
analogy  between  (tninmln  and  plants,  filling  np  in  part  the  gnlf 
whicnnad  hitherto  existed  between  the  two  great  elates  of  organic 
beinga,  yietding  an  inexhaustible  fund  of  reaction  and  comparison 
to  natnnJists  and  thinking  men. 

"  The  andente  had  very  vague  ideas  on  this  subject.  Yet  we 
learn  &om  Herodotus  that  in  his  time  the  Babylonians  already 
distinguished  two  sorts  of  Dato  Palmes.  They  sprinkled  the 
poUim  of  one  on  the  flower  of  the  other,  in  order  to  perfect  the 
production  of  the  fruit  of  that  valuable  tree. 

"  Cesalpin,  an  Italian  philosopher,  phyEdmo,  and  naturalist,  who, 
in  the  1 6th  century,  was  professor  of  medicine  and  botany  at  Pisa, 
remarked  that  certain  sets  of  mereurialit  and  hemp  remained  sterile, 
while  others  were  productiva  He  considered  the  first  as  the  male 
sets,  and  the  second  as  the  female.  In  the  17th  century,  Nehemiah 
Grew,  a  learned  English  Fellow  of  the  Royal  Society  of  Lon- 
don, published  in  1682  an  anatomy  of  plants;  above  all,  Jaqnea 
OamerariuB,  a  German  botanist,  bom  at  Tiibingen,  showed  the  pre- 
<3Be  use  of  the  two  essential  jnrts  of  the  flower,  and  the  part  that 
each  plays  in  producing  the  fecundation  of  germs.  In  a  letter 
now  become  oalebrated,  De  Setcu  Platiiantm,  published  in  1694, 
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Oameraiina  completely  prored  the  great  &ct  of  the  existence  of  the 
Bezes  in  plante  jnst  as  in  finimals.  This  discoveiy  made  an  impres- 
sion on  the  minds  of  natuniliBtB ;  it  was,  in  fact,  one  of  the  most 
striking  victories  which  natnral  science  had  obtained."  * 

The  portion  of  the  work  devoted  to  systematic  botany  is  pre- 
ceded by  a  sketch  of  the  history  of  botanioil  ncience  &om  the  tmia 
of  Aristotle,  giving  an  accoimt  of  the  labonra  of  Orew,  Toomefort^ 
Bay,  Me^oI,  Linneeas,  Bernard  de  Jussien,  Adanson,  Lanrente  de 
Jusaien,  De  GandoUe,  Bobert  Brown,  Dr.  Lindl^,  and  other  great 
botanists ;  and  it  forms  a  very  appropriate  introdiiction  to  the  study 
of  that  department  of  the  science.  Dr  Lindley's  eon  has  lately 
written  to  the  '  Athenceimi,'  complaining  of  the  nn&ii  nse  made  of 
his  &ther's  works  in  compiling  tbe '  Yegstable  World.'  H.  Figoier 
and  hia  editor  qnote  largely  &om  Dr.  Lindley's  works,  and  adopt 
his  dassificatioii  of  plaate;  btit  their  obligations  to  him  are 
honourably  acknowledged  in  nnmerons  instances,  and  the  translator 
uid  editor  pays  the  following  tribute  to  his  merits  :t — "  His  know- 
ledge of  vegetable  stmctnre  was  extensive  and  profoimd.  His 
indefatigable  indnstrv  and  nneqnalled  powers  of  generalizalioD 
enabled  him  to  grapple  with  and  Bring  to  perfection  the  vast  scheme 
of  rearranging  on  physiological  prinoples,  after  carefol  stmctnral 
examination,  the  wWe  v^etable  world.  His  '  Vegetable  Kingdom ' 
remains  a  monument  of  immense  learning,  technical  knowledge,  and 
vast  industry.  The  modem  school  of  Intanists  may  be  said,  one 
and  all,  to  have  been  hia  pupils,  and  the  system  he  has  framed  is 
m)bably  the  nearest  to  perfection  which  the  world  has  yet  seen." 
The  clasBi6catioD  proceeds  in  the  ascending  order,  commencing 
with  the  Diatomacese.  We  should  prefer  De  Caadolle's  subdivision  of 
the  ckaa  Exogens  into  Thalamifloree,  Calyciflone,  GoroUifiorae,  and 
Monochlamyd^,  to  that  adopted. 

We  were  somewhat  puzzled  for  a  mom^t  at  seeing  the  pages  in 
which  the  genera  Fraxinus,  Olea,  Solanum,  Nicotiana,  Atropa,  &c., 
are  described,  headed  "  Boeals;"  bat  this  is  a  typographic  error, 
and  will,  no  doubt,  be  rectified  in  the  next  edition. 

The  engravings,  we  are  told  in  the  preface,  are  all  from  nature. 
They  seem  to  have  been  drawn  from  living  nature,  and  not  from  dried 
specimens,  as  sometimes  seems  to  be  the  case  in  works  on  botany. 

The  concluding  portion  of  the  book  is  on  the  geographical 
distribntion  of  plant«,  and  is  not  the  least  interesting  portion ;  but 
want  of  space  prevents  us  from  giving  any  further  extracts,  for  we 
have  still  to  deal  with  M.  Fignier's  labours  in  other  departments  of 
hnuAQ  intelligence. 

Perhaps  one  of  his  most  attractive  productions  is  after  all  his 

'  Uerveilles  de  la  Science,'  and  those  who  have  seen  the  book  will 

not  be  surprised  to  hear  t^t  it  has  had  a  very  large  sale  in  France. 

It  ia  &  work  still  in  progress,  and  first  appears  in  nnmbeis>t  10   ' 
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each,  and  thra  in  eeries ;  and  if  some  enterprising  Eng^t  publisher 
TOttld  ftmnga  for  its  repablicatdon  in  England — taking  care  to 
add  a  Mlei  acconnt  of  those  British  inveBtions  to  whi^  M.  Fignier 
naturally  devotes  a  more  limited  apace  than  to  those  of  his  own 
conntrymen — we  have  Httle  doubt  that  the  Tentnre  wonld  prove 
remnneratiTe. 

'  Lee  M erveilles  de  la  Bcience ' "  is  a  handsome  qnarto  Tolnme, 
containing  a  most  agreeable  history  of  the  Steam  Engine,  Steam 
Boat^  LocomotiTefl,  Electrical  Miaclunes,  L^btning  Gondnctora,  the 
Vcdtaic  Pile,  and  Electro-Magnetism.  Doabtlees  many  of  his 
illostrations  are  ^ncifolj  at  least  they  represent  events  in  the 
history  of  Science  (such  as  "  James  Watt,  ^tndiant  le  perfectionne- 
ment  de  la  machine  de  Newoomen  ")  which  were  at  the  time  of  so 
little  importance  in  the  eyes  of  the  world,  compared  with  the 
hatcheries  of  aucoessfiil  generals,  that  they  are  not  likely  to  have 
boasted  a  special  limner ;  bat  be  that  as  it  may,  the  sketches  of  the 
varions  scenes  on  scientific  history  are  very  attractive,  and  ate 
typicEkl  of  a  phase  in  historical  stadies  not  to  be  met  with  in  any 
Bunilar  work.  Were  it  only  for  his  pleasing  reminiscences  of  tlM 
scientific  History  of  Britain,  we  conid  not  help  giving  oar 
tribnte  of  admiration  to  M.  Figuier's  work,  whore  the  reader  will 
find  sketches  of  "  Savery  in  the  Tavern,"  "  Hnmphrey  Potter,  or 
the  I^ay  Genius,"  "  Black  making  experiments  on  Latent  Heat," 
varions  reminiscences  of  James  Watt  and  the  Soho  Works,  Ac. 

The  foreign  scenes  are  also  excellent,  and  the  portraits,  com- 
mencing with  that  of  Eacon  and  ending  with  Bnlunkorff,  appear 
very  good,  and  are  cerbunly  of  an  order  hardly  to  be  expected  in  t, 
serial  at  ten  centimes.  When  we  add  that  one  of  the  last  sketches 
is  that  of  Wilde's  magneto-electrical  machine,  which  appeared  in 
onr  nttmbet  of  last  October,  it  will  be  evident  that  M.  Fignier  ia 
not  nnconscions  of  the  latest  scientific  novelties. 

Indeed  it  is  not  likely  that  he  ever  will  be  &r  behind  his  age  as 
long  as  he  continnes  to  compile  and  publish  another  work  before 
ns,  'L'Annee  scientifiqne  et  mdn6trielle,'t  to  which  we  shall  now 
devote  a  few  closing  remarks. 

The  frontispiece  to  M.  Figoier's  "Annaal"  represents  the 
eruption  of  the  Yokanic  Island  of  Santorin,  copied  from  a  photo- 
graph, and  ite  contents  comprise  accounts  of  all  events  and  dis- 
coveries of  note  in  every  branch  of  science,  with  accounts  of  thd 
proceedings  of  scientific  societies,  and  obituaries  of  eminent  men ; 
mdeed  it  greatly  resembles  onr  own  "  Chronicles  of  Science."  M. 
Figtder  shonld,  in  fatnre,  request  some  English  friend  to  look  over 

*  'Las  Herreillea  de  la  ficktice,  on  deMriptioa  prnmlairs  dea  loTentku 
modemea.'    Pu  LonU  Figukr.    Paiia:  Fame,  Jonvet  &  (?•.    1866. 

t  '  L'Ann^  Scientiflque  oC  Indostrieltc^  on  Gipoe^  Annael  dea  TraTanz  Sclen- 
tiflqnn,  dea  InTeotioDa  et  dei  Frmaiulea  Appticatjona  de  la  Science  k  I'lndnatria,! 
•QxAit^fai.'    PuLonuFigmer.  (ll<°*Aiin^I866.)    Paiia  :  L.Qu)hette4G?Jc 
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his  work,  aod  rectify  errors  in  Engliah  names,  sooh  bb  that  of 
Btande,  which  he  spells  Brandee,  tor  be  most  know  that  the 
brotherhood  between  the  scientific  circles  of  France  and  England  is 
becoming  more  and  more  iatimate  every  year,  and  increased 
accuracy  is  reqtiired  in  the  record  of  their  respective  labours. 

It  is  to  promote  the  closer  nnion  of  the  scientific  men  on  either 
mde  of  tbe  Channel  that  we  have  cboeen  M,  Fignier  as  the  subject 
of  this  memoir.  We  might,  it  is  tme,  have  selected  Frenchmen 
more  deeply  versed  in  some  particular  bitmch  of  science,  and  bettw 
known  in  onr  own  scientific  sphere ;  bnt  we  think  that  the  acconnt 
we  have  given  of  the  nsefiil  and  varied  labonrs  of  M.  Figuier,  the 
favonr  with  which  his  treatiaea  have  been  received  in  England,  and 
the  infinenoe  they  are  likely  to  exercise  npon  his  own  vivadons  and 
somewhat  volatile  countrymen,  sufficiently  justify  our  choice  in  this 
respect,  and  we  hope  to  receive  many  mcore  works  from  the  pen  of 
the  same  zealous  and  accomplished  author. 


V,    THE  VENTILATION  OF  COAL  MINES. 

By  Robert  Htnrr,  FJt.S.,  Keeper  of  the  Mining  Eecords. 

The  terrific  ezplomon  of  fire-damp  in  the  Oaks  colliery  near 
Bamsley,  by  which  more  men  were  killed  than  were  ever  sacrificed 
in  any  mine  in  the  world  at  one  time,  and  tbe  scarcely  less  ead 
calamity  at  the  Talk-o'-th'-Hill  colliery  in  North  Stafibrdahire,  have 
forcibly  drawn  attention  to  the  modes  employed  for  the  extraction 
of  cocu  from  the  inclosing  rocks.  The  results  of  the  inquiries 
institnted  have  served  to  prove  that,  in  the  colliery  where  the 
greater  nnmber  of  fives  were  lost,  aU  the  arnuigements  were  such  as 
would  be  produced  untier  the  most  satisfactory  management ;  whilst 
in  the  other  there  were  evidences  of  neglect  arising  from  the  lax 
system  of  discipline  which  prevailed.  Therefore,  in  re-examining 
the  question  of  ventilation — which  appears  necessary,  since  we 
desire  to  remove  some  of  the  numerous  errors  which  prevail — we 
may  keep  befi>re  us  with  advantage  the«e  Yorkshire  and  Stafibrd- 
shire  coUieriee  as  representing  respectiv^y  a  good  and  an  imperfect 
system  of  coal-mining. 

Tbe  Inspector's  reporte,  which  have  been  published  regularly  fta- 
ten  years,  inform  us  that  about  1,000  men  are  killed  annually  in 
this  country,  in  raising  onr  coal  &om  its  bod.  This  has  been  long 
known,  but,  excepting  by  those  who  are  directly  brought  in  contact 
with  the  ooal-mining  population,  it  has  passed  unheeded.  It  is  only 
when  a  great  catastrophe  occurs — and  scores,  or  it  may  be  hundreds, 
of  men  are  killed — that  public  attentioa  is  aroused,  and  direct«d  ,to 
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the  lamentable  fact,  that  the  agent  which  giree  ne  bo  much  comfort 
at  home,  and  which  enables  na  to  maintain  our  mannfactoring  and 
cconmercial  supremacy  abroad,  is  obtained  at  such  a  monmiiil  coet. 
Men  then  aek  one  of  another,  cannot  this  be  prevented  ?  and  many 
an  active  mind,  perfectly  innocent  of  any  Imowledge  of  the  con- 
ditions of  a  coal-mine,  at  once  ^ronrs  the  world  with  crade  sag- 
geetions.  Floods  of  letters  appear  in  the  newspapers,  many  of 
them  indicating  the  strongest  possible  desire  to  do  good,  bnt  at  the 
same  time  meet  of  tbem  ^ow  a  want  of  that  aojuamtance  with  the 
phyracal  &cta  and  the  mechanical  appliances,  which  must  be  closely 
studied  and  lamiliarly  known,  ere  any — even  the  least — improvement 
can  be  hoped  for,  in  the  practice  of  coal-mining,  tiot  is  our  legis- 
lature free  &om  this  spasmodic  effort  to  effect  a  good.  For  years 
the  reports  of  Her  Majesty's  Inspectora  have  been  uud  on  the  table 
of  the  House  of  Commons.  They  have  r^ularly  told  the  tale, 
which  we  now  repeat,  and  yet  no  member  has  felt  sufficiently  inte- 
rested in  the  matter  to  make  an  earnest  effort  to  secure  a  better 
Btate  of  things. 

We  are  indebted  to  Mr,  Atkinson,  H.  M.  Inspector  of  Collieries 
for  Durham,  for  the  following  compilatioa,  showing  the  leenlts  of 
fatal  accidents  which  have  occurred  during  the  last  ten  years. 


TauofCiwl 
alma. 

MiD«.uu«ibr- 

sar 

FiUaof 
■roof. 

Suiu. 

Mini- 

Iumk 

imd  North  DurliHm                / 
2.  Boulh  Dnrhun 

■WdeB                                      f 

Kottinghjun                            / 
6.  Leirawter  and  Warwick  .     .     • 

and  Oieebire                          / 

8.  South  Steflonkhiro   .... 

9.  Houmoutlialiire,     Glouoeatei-  \ 

10.  South  WiJea 

n.  East  DiBtrict  of  Scotland     .     . 
12.  WMtDistriotofBootbnd    .     . 

92,825,133 
126,240,072 
59.991,879 

70,112,000 
89,616^15 
60,»80,SIB 
41.900,000 
76.483,105 
62.894,500 
64.951,196 
54.208,000 
58^82,897 

1B6 
48 
238 
139 
840 
S2 
121 
126 
231 
412 
27 
69 

306 
292 
268 
358 
2.^ 
228 
202 
745 
354 
930 
216 
214 

lis 

110 
182 
227 
ISO 
115 
156 
819 
96 
123 
98 
81 

fi29 
899 
148 
216 
79 
150 
112 
112 
103 
292 
82 
58 

Total 

819.619,952 

2.019 

8^53 

1.710 

2aU 

Sduui  hm  Tm  Yuaa.  No. 

Deaths  from  flre-damp  explodooa  ....  2,019 

Fulls  of  roof  and  cual 3,953 

Shaft  accidents 1,710 

HisceltaneouB  aooidfints  in  mioM  tad  aboTo- 

ground 2,W* 

9,916 
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A  doee  examination  of  these  retnma  gives  the  following  mean 
umnal  aTerage  c£  aoasa  killed,  by  each  ckss  (£  aocidenit,  m  each 
inspectot'B  district. 


ssr 

E«t 

sr^ 

ass 

ToUlIn 

S.  Sonth  inaima 

0.  YoAsUiK 

7.  North  Staffbtd  »nd  Ol.wbire      ■ 

8.  B.  Staflbid  and  Worceiterahire   . 

ID.  Sonth  WtdM 

11.  SootlBiid  B 

12.  Scotland  W. 

80-1 

6-2 
Jl-3 
190 
21-2 
2-4 
90 
ll-< 
31-4 
83- 1 
2-2 
6-2 

38-0 
840 
271 
84'3 
25-0 
221 
200 
75-8 
35-0 
651 
234 
22-3 

12-1 
94 
12-2 
19- 1 
130 
10-4 
22-0 
31-3 
8-0 

no 

9-3 
8-2 

»-8 

2oa 

10-8 
11-2 

7-2 
14-1 

8-1 
101 

7-3 
25- 1 

50 

8-2 

13S-S 
69-8 
60-9 
83-6 
66'4 
49-0 
59-1 

1281 
81-7 

124-3 
39-9 
39-9 

baatiooe  Hines  in  eoDOMtion  X 
wiUi  ooal-fitOdt                      ; 

163' 6 
6-1 

406-6 
40-0 

lffI-0 
80-0 

181-1 
15-0 

918-2 
91-1 

Total 

1S9-6 

446-6 

197-0 

196-1 

1009-3 

1.  The  iinmbar  of  accldenta  mTcJTiDg  ton  of  life  tn  tMb  jeu   •  851 

2.  Tlie  namber  ofliveB  loat  in  each  jeer  bT  the  abote  aocideuta     1009' 3 
8.  ThennnkbeTorcoIlierieiiiitbeUiutedKiDgdom  ....       3,256 
4,  Acoidents  therefore  occar  annnallr  at  rather  leae  tbao  one- 
third  of  the  collieries. 

6.  A  life  is  lost  aonoally  at  oDe-third  of  the  oollierie*. 

6.  QuButitT  of  coal  raised  annually 98,000,000  tons. 

7.  Therefore  a  life  is  lost  fiv,  of  ooal  r^sad  ....  97,135    „ 

8.  Valne  of  the  coal  raised  at  pit's  month     ....  £24,500,000 

9.  A  life  is  lost  in  the  prodnotion  of  coal  vslned  at      •  £34,390 

We  leam  also  &om  this  examinatioii,  that  explosionfl  of  fire- 
damp are  not  the  moet  frequent  caoses  of  death.  There  are  killed 
iit  each  year : — 

By  explosions  of  fli»4lNi)p 169-6 

Fallsofroof 446-6 

Aoddenti  in  ihafta 197*0 

BnndrjoaoM* -       .        196-1 

1009 -S 

Of  ccnuBe,  the  loos  of  nearly  400  lives  in  the  two  terriUe  «cp\o- 
aaoB  of  last  year  vill  greatly  elevate  the  average  for  some  years 
to  oome.  Bat  the  BamBley  exploBion  most,  in  its  disastrona  resolts, 
be  regarded  as  an  exceptional  case,  as  we  shall  endeavour  to  show. 

With    great  indnstry  Mr.  Wm.  Green,  jon.,  baa  collficted 
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"  Chronicles  and  Becords  "  of  the  Northern  oorI  trades.  This 
carries  us  bock  to  1180,  and  ^res  a  table  of  acddeate.  We  haT« 
Eonce  1658*  imperfect  and  intermittent  leoords  of  the  colliery 
explosions,  and  when  the  workings  in  our  ooUiciriee  were  &x  lees 
extenstye  than  thev  now  are,  we  find  some  very  serionfi  aocidenta. 

At  Fatfleld  colliery,  in  Dniham,  in  1708,  Eozty-nine  liTea  were 
loet ;  and  in  1710  between  Berenty  and  ei^ty  perished  in  &e 
Bensham  colliery.  Until  towards  the  end  of  the  ust  century  the 
lists  of  lux^dente  are  few ;  not  that  they  did  not  occur,  but  it  was 
thought  unwise  to  report  them.  In  1767,  we  find  in  the '  Newcastle 
Jonmal'  the  following  curious  paragraph: — "As  so  many  deplorable 
aocidenta  have  lately  nappened  io  colheriee,  it  certainly  clauns  the 
attention  of  coal-owners  to  make  provisiou  for  the  distreesed  widows 
and  &therleeB  children  occasioned  by  these  mines,  as  the  catastrophes 
&om  fonl  air  become  more  common  than  ever.  Yet,  aa  we  nava 
been  requested  to  take  no  particidar  notice  of  these  thinaa,  which, 
in  fast,  could  have  very  Ittile  good  tendency,  we  dri^  the  f-mrther 
mentioning  of  ii."  This  paragraph  appeared  on  the  21st  of  March, 
and,  on  the  27tb  of  the  same  month,  a  second  explosion  occurred  at 
Fat£eld  collieiy,  already  mentioned,  by  which  39  men  were  killed. 

Knee  that  period  the  most  serious  accidents  &om  explosions, 
in  the  great  Northern  coalfield,  hare  been  the  following : — 

24  lives  loit 


Hebbnm  „ 

1812.  Felling 

1813.  Fatfleld  „ 
1819.  Newbottle 

1817.  HinatoD  „ 

1821.  Wallaand 

1823.  Baioton  „ 

1830.  Jmtow  „ 

1S3S.  BaingveU 

1835.  Walbend 

1889.  Hilda  Widlaeiid      . 

1M4,  H»«weU 

ISM.  Jmtow  . 

1848.  Hebboni 

1851.  Wallsend 

1S60.  Bnrradon  „ 

1860.  Bisos  BlMk  Tein  , 


In  1815,  75  men  were  drowned  in  Heaton  colliery  by  an  innn- 
dation,  and  in  1862,  204  men  perished  in  Hartley  colliery  by  suf- 
focation :  the  ehaSi  having  been  closed  by  the  breaking  of  an  im- 
mmse  pnmping-engine  beejn,  one-half  of  which  fell  into  it. 

f  Ttj^gUnii  Inctitate  of  IDniiig  EngiiMcn,' 
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In  other  disbrictB  the  most;  Beriooe  accidents  &om  exploaionfl 

haye  heen  the  fbUowing : — 

1B52.  Nitdilll,  BcoOdDd   .... 

61  Und  lott 

GwendieBth.  Booth  Wale>       .        . 

27 

68 

Coppul          '„.... 

36 

18S3.  Brait  Granga,  Oldham    .        .        . 

20 

1851.  WanBD  Vale,  Botbetham        .        . 

62 

89 

11* 

18« 

91 

1862.  Cethin.  Merthyr      .... 
1862.  Edmnnd-sMaKBuDder        .        . 

« 

S9 

1866.  Oaks                     ....  eboat  SOO 

1866.  TfOk-o'-the-Hfll      .... 

91 

„ 

Tbs  ezamplee  which  h&ve  been  given  show  that  the  coal-miner 
has  to  gnard  against  a  terrible  enemy ;  and  although  a  larger  nom- 
ber  of  deaths  oocnr  in  onr  coal-pits  &(»n  other  cansee  which 
demand  onr  most  seriona  attention,  it  b  neoeesary  that,  for  the 
present,  we  shonld  dwdl  exclnsiTely  on  the  conditions  nnder  which 
tire-damp  is  formed,  and  on  the  methods  which  are  adopted  to 
remove  it  or  render  it  inactive.  This  article  addresses  itself  to  the 
intelligent  reader  who  may  be  desiroos  of  receiving  correct  impres- 
eions  npon  a  sabject  of  great  general  interest ;  therefore  the  stndent 
of  science  must  excuse  the,  to  him,  mdimentary  details,  which  are 
thought  neeeesary. 

Nnmerons  theories  have  been,  &om  time  to  time,  promul- 
gated relative  to  the  formation  of  coal,  and  many  oi  tiiem  have 
oem  received,  by  car  moat  able  geologists,  as  explaining  the 
observed  phenomena.  No  one  can  deny  the  vegetaole  origin  (rf 
coal;  its  chemical  composition,  its  p^sical  conditions,  and  the 
evidenoee  of  embedded  plants,  are  sufficiently  Batia&ctoiy.  Bnt 
ihat  coal  has  been  formed  &om  woody  fibre,  rather  than  &om  the 
snconlent  parts  of  plants,  or  from  plants  containing  bat  htt^  wood, 
is  not  by  any  means  so  evident.  Several  microBcopic  observers 
have  thought  that  they  have  detected  ligneous  Btractnre  in  coal ; 
bnt  when  the  same  sections  have  heeai  submitted  to  the  botanist, 
he  has  generally  decided  that  no  sach  structure  was  apparent 
This  is  spoken  of  the  true  old  ooal,  and  has  no  reference  to 
Tertiary  ajal  (Bitaminous  Wood,  Lignite,  &c.).  Goeppert,*  to 
whom  we  are. indebted  for  many  valuable  researches  on  coal,  says, 
"  there  are  but  few  varieties  of  coal  in  which  Uieir  vegetatJe  origin 
can  be  detected  by  anatomical  examination ;  and  even  in  Tertiary 
coal  the  diange  is  so  &r  advanced,  that  scarcely  fmything  more 
can  be  recognized  than  s  few  elementary  organs.      "  Coal,    writes 


'  Poggend  Aoiul,'  vol.  Ixuri,  p.  482. 
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Biecho^*  "  consistB  chiefly  of  the  stemB  of  Btigmam,  Bigillaria, 
Lepidodeudia,  and  Galfunitee,  in  the  more  or  leee  perfectly  preeerred 
l»rk  of  which  iqbt  be  reco^iized  the  oharacterietic  leaf  cicatrices." 
Whererer  these  pWts  bare  been  discovered  in  onr  coal-beds,  the 
cmly  portion  whidi  has  been  coarerted  into  coal,  has  been  the  bark; 
the  woody  portion  has,  by  the  operation  of  the  law  of  eubetitntion, 
beoome  stone,  bnt  never  coal.  The  writer  of  this  article  has  songbt 
over  eve^  coalfield  of  the  Unitod  Eii^dom  for  aa  example  of  wood 
convertod  into  coal,  in  vun;  aor  has  he  been  saccessfaf  in  obtain- 
ing sncb  a  specimen  from  any  of  the  coalfields  of  Europe  or 
America. 

It  is  not  denied  that  woody  matter  may  have  played  its  part  in 
the  formatioD  of  coal ;  bnt  if  it  has  done  so,  every  trace  of  wood 
has  been  lost  by  the  changes  which  it  has  ondergone,  previonaly 
to  ita  being  deposited  as  part  of  a  bed  of  coal.  It  may  not  be 
amiss,  as  snowing  the  cheonical  evidence  addnced,  to  place  together 
the  raeolta  of  a  few  analyses,  omitting  the  earthy  mattor,  which 
exhibit  the  difference  in  chemical  oonstitntion  between  Wood, 
Turf,  Lignite,  and  Goal. 


Turf  from  Durtmoor 

Broim  coal  &om  BoTEif  .  .  67 '9 

Lignites  from  the  BhtoM  .  74-2 

Goal,  NewoBBtlB      .        .  .  ST9 

"It  may  be  some  time  before  we  Mly  uuderetand  the  pro- 
oeeses  in  operation  dnring  the  conversiou  of  woody  fibre  into  the 
carious  mineral  sabatance,  coal.  The  only  way  of  attaining  sncb 
knowledge  is  to  examine  carefiiUy  the  gases  ehminated  dnring  its 
progreesive  alterations,  and  endeavour  to  follow  ont  the  proximato 
chuiges  which  have  produced  these  ultimate  products  of  transform- 
ation, "t  However,  without  admitting  that  ligneooB  tisanes  have 
been  principally  concerned  in  the  formation  of  coal,  which  ia 
Bischof 's  assnmption,  it  is  not  denied  that  they  may  have  formed  no 
inconsiderable  portion  of  the  vegetable  mass,  whicn  was  to  be,  by  a 
seriee  of  changes,  eventually  converted  into  Bittuninons  Coal. 

Vegetable  mattor  in  it«  various  stages  of  decay,  and  nnder 
difiFerent  conditiona,  ia  found  to  exhibit — 

1.  Tlie  aeparetimi  of  carbonic  acid  and  ooiboretted  hydiogen. 

2.  „         „        of  aorbooic  acid  and  water. 

8.        „         „        of  oarburetted  hydngea  uid  wabet,  or 
4.       „        „       ofallUuee. 

Consequently,  except  where  Hie  oxida^n  of  the  carbon  alone  takes 

■  •  Elem«ata  of  Chemical  and  Phydcal  Geologf,'  vol.  i.,  p.  260. 

t '  On  th'c   Gaaee  evolved  daring  the  Formation  of  Goal,'  by  Pr.  Lyon  Plaj- 
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plaoA,  carboretted  hTdjogen  is  oonetanUy  evdjei.  The  following 
ftre  a  few  of  Flay&it  B  analyBeg  c^  the  Gttsee  of  coal-mines : — 

fl}       (2),      (S)       f*)  (S)  (6) 

Oxrcm      •         .         .         .          0-8       .,                    0-6  80       .. 

Nitrogen    ....          6-7      6-*      6-9    14'2  12  8  4-9 

Cbibonioadd      ...          0-7      1-1      0-3      2-1  20  1-7 

light oarbnretted hydrogen          SI'S    92-7    92-8    SS-l  79-7  93-1 

HTdragn S-0 

Gonseqaently  we  ma;  infer  that  the  production  of  the  light  car- 
boietted  hydrogen,  which  oonstitnteB,  when  mixed  with  atmofipherio 
air,  the  exploeiTe  fire-damp,  is  either  a  continnation  of  the  pFooees 
l^  which  liie  cool  hae  been  formed,  or  that  during  the  mntation 
laEmltinc;,  eTentnally,  in  coal,  this  gae  has  heea  largely  developed,  and 
reiainea  in  the  ooal-bed,  nnder  enormooe  presnte,  and  consequently 
in  a  moet  condensed  form.  Few  persons  who  are  not  lamiliar  with 
onr  coal-beds  have  any  idea  of  the  state  of  high  tension  in  which 
the  carbnretted  hydr^en  exists  in  them.  Mr.  Thomas  John 
Taylor,  who  was  one  of  the  most  experienced  and  scientific  of  onr 
colliery  Tiewers,  stated,  before  the  Mining  Institnte  of  Newcastle- 
on-Tyue,  "  that  the  mean  annnal  qnantily  of  gas  evolved  from  a 
barred-np  district  of  fifty  acres,  in  tne  Bensham  seam  at  Walkend 
oolliery,  was  thirty-foor  and  a  half  miUionB  of  cnbic  leet,  equal  to 
the  solid  contents  of  a  ooal-bed  five  feet  thick  and  160  acres  in 


With  this  statement  before  ns,  it  will  be  readily  i 
how,  when  snch  a  reservoir  is  suddenly  tapped,  by  cntting  a  fissore 
or  otherwise,  the  ontbnrst  of  gas  must  overpower  the  best  possible 
ventilation.  Goal  neaajly  lies  in  widely  extended  beds,  spread  ont 
horizontally,  oi  nearly  so.  The  labonrs  of  the  miner  are  directed 
to  the  extraction  of  these  beds  Crom  their  seats,  deep  in  the  earth,  at 
the  least  cost,  with  the  amalleet  waste  practicable,  and  of  course  with 
as  little  risk  as  possible.  Uiis  is  effected  in  several  ways,  in  dif- 
ferent district,  the  principle  observed  being — by  whatever  method 
the  coal  may  be  woned — to  prevent  the  &II  of  the  stratum  above 
the  coal — "  the  roof" — when  the  coal  is  removed ;  and  so  to  arrange 
the  "ways,"  that  a  constant  current  of  air  may  circulate  through 
them.  The  more  common  methods  are  those  called  respectively 
"  pillar  and  stall "  and  "  long-wall "  working.  In  the  first  of  these 
large  oUong  pillars  of  cou  are  left  to  support  the  roof,  and  a 
ooUiery  so  worked  may  be  well  represented  by  placing  piles  of 
books  a  f^  indies  apart  on  a  tiihle,  and  covering  all  of  them  with 
a  board.  The  boob  will  represent  the  pillars,  and  the  spaces 
between  each  pile ,  the  passages  of  the  mine.  After  a  period,  in 
such  a  colliery,  it  is  customary  to  "  draw  the  pillara,"  for  thus  will 
be  obtained  a  large  additional  supply  of  cool.  This  is  effected  by 
removing  these  oblong  supports,  beginning  at  ihe  most  cemote  jart 
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<f  ilte  worldngB,  and  ttllowiDg  the  loof  to  ^  in :  Hub  taram  a 
waste,  oommomy  called  the  "  goaf"  or  "  gob."" 

The  "  long-wall "  mode  of  working  consisfs  in  carrying  paa- 
Bkgee  to  the  extiemitj  of  the  property,  and  tiben  worHng  away 
the  ooal  in  one  long  face,  supporting  toe  roc^  by  props  for  a  time, 
and  eveatoally,  by  waUs  formed  of  stone  from  the  mine. 

A  word  or  two  on  laining  appeals  necessary.  The  order  of 
Uie  operation  is  this : — The  coal  is  cot  and  got  by  "  hewers ;" 
it  is  then  moved  in  the  tubs  through  the  first  passages  hy 
"putters;"  horses  draw  seTeral  of  these  tabs  to  the  sh^t-fbot, 
and  these  ase  drawn  to  the  snr&ce  by  the  steam-engine.  Only 
one  of  these  pioceraes — the  hewers' — has  any  direct  effect  on  tbie 
liberation  of  gas,  bnt  they  all  have  an  important  bearing  on 
the  plan  of  the  nndergronnd  roads  and  methoda  of  ventilation. 
The  roof  which  overlies  the  cavities  made  in  removing  the  coal  by 
ittB  hewers  may  have  a  tendency  to  .&1I  in,  and  ponr  inflammable 
gas  into  the  "  roadways  "  or  "  an*  channels."  The  "  thill "  or  floor 
may,  being  reheved  from  the  preesare  of  the  enperincumbent  masses, 
be  snbject  to  heave  and  discharge  gas  npwaras ;  there  may  be  in 
fifont  ot  the  workings,  especially  along  lines  of  dislocation,  nndis- 
oovered  reservoiis  m  sncn  gas :  it  may  have  accnmnlated  in  the 
Inxiken  ground  or  "  goaf"  (which  has  beeii  described),  which,  once 
abandoiwd,  is  rarely  ever  explored  again.  All  these  may  be 
regarded  as  sonrces  from  which  gas  may  flow,  and,  under  a  jodi- 
cions  ajitxm  of  working,  they  should  be  catefiilly  guarded  agEunst. 
The  main  sonrce,  however,  of  inflammable  gas,  and  that  which 
yields  by  &r  the  greater,  but  not  the  most  dangerous,  supplies,  is 
the  cutting  of  the  fresh  ooal  in  the  ordinary  process  of  every-day 
work.  "  It  will  he  observed,"  says  one  of  the  inspectors,  "  that 
about  three-fourths  of  the  explosions  take  place  in  sta^iant  places  in 
'  winning  forward '  new  drifts,  where  the  openings  were  in  course 
of  bein^  made,  and  the  ventilation  not  brought  close  up  to  the  &oe." 
This  wiU  satis&ctorily  show  that  the  coal  is  in  its  natural  conditi<m 
constantly  evolving  gas,  and  that  the  admiasion  of  atmos^Jieric  air 
has  nothmg  to  do  with  the  liberation  of  the  fire-damp  gas. 

Coal  is  cut  bv  the  "  hewers  "  in  two  directions,  at  right  angles 
to  each  other ;  these  are  called  "  boardways  "  and  "  headways," 

It  is  fonnd  as  a  matter  of  experience,  that  in  driving  "  board- 
ways  course"  whatever  gas  exists  in  the  coal  comes  off  more 
freely  &om  the  numerous  fissures  which  are  evi  acrou.  In  most 
Beams  of  coal  a  definite  structure  is  observable,  innumerable  small 
fisBoroB  are  found  to  run  in  a  uniform  direction,  or  nearly  so ;  this 

*  Ooaf  ia  eqaivBlent  to  the  Q<ib  of  the  Midland  Conntiet,  uid  the  "  Vneh," 
or  "Yugha,"  of  the  Oomiah  raioeTa.  It  ia  pmbablj  of  CJiurlD  origin— fiom 
"  Ogot,"  a  cava  ot  hollow.  The  Oogo/aa,  or  Ogofau,  la  tha  name  d  »  Bobmi 
gald-miiie  neat  Fompaaat,  In  fymti^iihiiiiiiiw, 
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is  called  "  cleat."  In  cutting  across  these  fiasoree,  more  gaa  is 
liberated  than  when  working  "  headways  coaree,"  or  parallel  to  those 
fissnres.  ThnB  we  leam  that  gaB  is  not  generaied  in  the  coal 
daring  the  procees  of  worting,  or  by  the  rdease  of  preeenre ;  hot, 
that  it  ia  poured  oat  of  cavities,  in  which  it  has  long  oeen  pent  np, 
because  these  cavities  are  laid  open.  The  more  free  and  open  the 
d^t  structure,  the  more  easy  and  regalar  the  flow  of  the  relef^  gas. 

From  the  quantity  of  nitrogen  detected  by  Playfeai  in  the  gases 
examined  by  him,  it  has  been  supposed  by  some  that  atmospheric 
air  has  permeated  the  Assures  of  the  ccnl,  and  set  up  chemical 
action ;  "  for  we  are  ignorant  of  any  process  of  decomposition  which 
would  eliminate  it  in  an  isolated  form.  The  process  of  decay  and 
putrefactioD  would  cause  its  separation  as  anunonia,  and  the  actioa 
of  heat  would  produce  the  same  efiect."  The  presence  of  carbonic 
Bcid — always,  howoTer,  in  small  quantities, — which  has  been  detected, 
has  been  adduced  as  further  eTidence  of  the  action  of  atmoepherio 
air  on  the  coal,  after  it  has  been  opened  by  the  miner.  These 
Inrpotheees  are  unsupported  by  the  evidence  we  obtMn  in  the  pits. 
Every  sta^  in  the  operaticms  of  the  miner  shovrs  that  this 
carboietted  hydrogen  has  been  accumulating  for  ages  in  the  mass  of 
the  cool,  tOiA  that  it  is  liberated  in  the  process  of  working  out  the 
bed  of  ooaL 

It  should  not  be  forgotten  that  coal-beds  vary  very  greatly  in 
respect  to  their  gaseous  aocamnlations.  There  are  some  districts 
in  which  "  fire-damp  "  is  unknown.  There  are  even  beds  of  ooal 
which  contain  mncn  carburetted  hydn^en  in  some  parts,  while 
other  parts  are  entirely  firee  &om  this  gas.  It  is  not  easy  to 
account  for  this  difTerenoe.  In  all  probabQity,  the  age  of  the  coal, 
the  conditions  under  which  the  coal  was  formed,  and  the  length 
of  time  during  which  the  masses  of  coal-plants  were  exposed  to 
atmospheric  oottditions,  before  they  were  buried  under  the  strata  of 
sand  and  shale  which  now  cover  them,  determined  the  physical 
conditions  of  the  bed. 

Some  idea  may  be  formed  of  the  rapidity  with  which  the 
inflammable  gases  pour  forth  by  an  example  or  two.  On  one  occa- 
sion at  Seaton-Delaval,  4,900  cubic  feet  erf  gas  were  evolved  in  three 
minntes.  At  Hebbum  colliery,  where  the  process  was  eontinnoos, 
abont  1,500  cubic  feet  of  exploeive  mixture  was  foibied  in  two 
hours.  Occasionally  the  outburst  of  gas  is  with  explosiTe  violence, 
overpowering  any  t^stem  of  ventilation  which  can  be  established. 

Such  are  the  drcumstancee, — very  briefly  stated, — of  the  con- 
ditions uodec  which  the  dangerous  atmoephwes  of  onr  collieries  ere 
produced.  Let  us  now  examine  the  methods  which  are  adopted  to 
secure  the  removal  of  those  daugerons  gases  as  qoickly  as  they  aie 
formed. 

It  is  well  known,  that  as  we  descend  into  the  South,  by  weua 
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of  a  Bhafti,  the  fraipenttiize  increasee,  and  it  m<3«aaea  in  moo 
ratio  with  the  depth.  Mr.  Edvaid  Hull  has  given,  aa  the  reenlt 
of  observations  made  in  the  Dnokinfield  coUier;  in  Oheehire,  an 
increase  of  l*"  ?abr.  for  every  83*2  feet  in  depth.  Pro&saor 
Phillips  obtained  resolts  in  Monkwearmonth  colliery  which 
appeared  to  show  ui  increeae  of  1"  F.  for  every  60  feet  of  depth. 
The  results  arrived  at  by  Mr.  Bobert  Were  Fox,  in  the  deep  nunea 
of  Cornwall  were,  that  tor  the  first  hnndred  fathoms,  the  incrpflse 
of  temperature  was  1"  F,  fra  every  50  feet ;  in  the  aeoond  hnndred 
fitthoms,  1"  F.  in  er^  60  feet ;  and  for  the  third  hundred  fethoms, 
1'  F.  in  every  75  feet:  tbos  lowing  that  the  increase  was  in  a 
constantly  diminishing  ratio.  In  addition  to  the  natural  beat  in  a 
mine,  the  temperature  is  increased  by  the  hghte  employed  and  hj 
the  breathing  of  the  men  and  horses.  Tht^efore  the  air,  after  it 
has  passed  through  a  mine,  is  of  a  higher  temperature  than  when 
it  entered.  Such  heat  acting  upon  me  sir  of  a  mine  rarefies  it, 
and  passing  into  the  "  upcast "  shaft  preeents  a  oolnnm  of  air 
specifically  lifter  than  that  in  the  "downcast"  shaft.  Thus  a 
continual  current  of  air  is  produced  down  one  shaft,  it  travels 
around  the  workings,  and  np  another  shaft ;  this  constitutes  what 
is  called  vatdbaZi  vehitutioii.  Mr.  Nicholas  Wood  has  shown 
that  at  Seaton  pit,  the  shaft,  having  a  diameter  of  14  feet,  equally 
divided  by  a  timber  brattice,  airtight  bom  top  to  bottom,  and  a 
depth  of  1,560  feet,  the  length  of  the  air  courses  being  3,036  feet, 
by  merely  natural  ventilation  7,002  cubio  feet  of  air  passed  out  of 
the  upcast  side  of  the  shaft  per  minute,  the  temperature  of  the  air 
entering  the  mine,  at  the  top  of  the  dovmead,  bemg  17"  F.,  and  of 
that  leaving  the  mine,  at  the  top  of  the  upead  shaft,  62 '  5°  F.  It 
will  beevident  to  any  reflecting  mind  tbat  the  greater  the  difierence 
between  the  temperature  of  the  air  enterii^  a  mine  and  on  leaving 
it,  the  more  powerful  will  be  the  maehanical  force  exerted  by  the 
heat.  Hence  in  winter  natural  ventilation  is  far  more  effective  than 
in  the  summer,  at  which  season  the  sur&ce  temperature  is  so 
slightly  different  from  the  Bubterranean,  that  very  httle  movement 
takes  place. 

It  being  a  necessity  to  secure  a  constant  motion  of  the  Eur 
through  every  portion  of  a  colliery's  workings,  and  for  this  motion  to 
be  of  sufiident  rapidity  to  carry  off,  as  quickly  as  it  is  evolved,  the 
gas  from  the  coal,  an  artificial  system  must  be  established.  The 
first  obvious  method  would  clearly  be,  to  hetd)  the  air  in  one  of 
the  shafts,  or  in  one  division  of  the  shaft,  where  one  only  existed ; 
henoe  the  introduction  of  furnace-ventilation.  The  ventilating 
current  is  prodnced  by  the  difference  of  density  between  the  air 
paesii^  down  one  shaft,  or  one  side  of  a  shaft,  and  that  passing 
up  ;■ — the  amount  of  current  varying  with  the  square  root  of  the 
di£^irence  ol  temperature  between  the  oolnmns  respectively;  soi 
.that  if  it  were  necessary  to  double  an  air-current,  tiie  different '^ 
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of  temperatnn  wonld  have  to  be  qnadmpled.  The  amoimt  of 
cnrreoit  variee  with  the  square  root  of  the  depths  of  the  apcast 
shaft;  thus,  to  double  this,  the  shaft  or  chimney  mnst  be  made 
(^  four  tunes  the  original  height.  Again,  the  reautance  of  an  ai> 
current  iucroaeee  with  the  square  of  the  velocity,  and  inverady  as 
&e  area  of  the  epaoes  tiaTereed.  Theee  facta  Bhow  that  a  fnrnsoe 
beinff  oonstinctod  for  the  purposes  of  ventilation,  and  pUced  nnder 
the  beet  possible  conditions,  cannot,  in  cases  of  sadden  entergency, 
be  greatly  angmented  in  power. 

The  principles  for  secniii^  the  greatest  adTWitage  from  the  heat 
of  a  fiin^oe  are, — first,  to  maintain  as  high  a  temparatnre  as  pos- 
sible in  the  npcast  shaft ;  and  secondlv,  to  place  the  sonrce  of  heat 
— the  furnace — at  the  bottom  of  the  snafl,  snppljine  the  fire  with 
air  which  has  not  passed  throngh  the  workings.  It  uas  been  often 
argued  that  greater  ventilating  power  cui  be  obtained  by  using  the 
letnm  air  rather  than  freoh  air  to  nrge  the  ccHnbnstaon  of  the  coal. 
This  n  no  doubt  true,  and  in  many  collieries  it  may  be  safelr 
applied ;  bat  there  is  always  greater  safety  in  exciting  toe  fire  witn 
£re^  air,  and  directing  the  retom  air  into  the  heated  shaft,  withoat 
allowing  it  to  pass  over  the  incandescent  fuel. 

The  shaft  is  a  chimney ;  the  higher  yon  can  heat  that  chimneT, 
the  more  rapid  will  be  the  cnrrent  moving  up  it.  At  Hetton  edi- 
liery,  190,000  cubic  feet  pass  by  the  fiarnace  in  each  minnte.  At 
HesweU  coUiery,  100,917  cubic  feet;  and  at.  Wallseud,  122,000 
cubic  feet  In  these  large  collieries  the  extent  to  which  ventilation 
is  carried  is  necessarily  greatei  than  in  less  extensive  works,  where 
the  liabihties  to  the  presence  of  explosive  gases  are  less.  In  the 
Weet  Biding  of  Yorkshire,  for  example,  we  find  the  rate  at  whidi 
air  passes  the  npcast  shaft  is,— at  Aroeley  Main,  30,957  cnbic  feet; 
and  at  Darley  Main,  30,780  cnbic  feet. 

Some  years  since,  Mr.,  now  Sir  GoMsworthy  Gumey,  intro- 
duced what  has  been  called  steam-jet  ventilation.  He  fbtmd  that  a 
jet  of  steam  issuing  under  piessare,  at  high  velocities,  dragged  the 
air  forcibly  with  it.  At  Seaton  Delaval,  where  this  eysfem  was  ad- 
nurably  applied,  the  rate  of  the  air-current  was  found  to  be  82,320 
C.  F.,  and  74,391  <J,  F.,  as  the  average  of  a  great  many  sets  of 
experimental  trials. 

Mechanical  ventilation  must  now  receive  consideration.  The 
machines  adopted  for  the  ventilation  of  mines,  although  varying 
considerably  in  structural  details,  may  all  be  referred  to  one  or  other 
of  two  great  classes,  namely:- — 1.  Those  exhausting  the  air  l^ 
direct  expansion  and  compression  in  a  cylinder  or  chest ;  and, 
2.  Those  producing  a  vacuum  by  centrifugal  action.  The  latter 
indndes  the  various  kinds  of  fans,  while  the  former  is  represented 
by  the  piston  and  cylinder  machines. 

The  oldest  machine  of  the  first  class  is  that  which,  nnder  the 
name  (^  the  H&rz  air-pump  in  Qermany,  or  duck  machine  in  Com- 
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mil,  lias  for  centuries  past  bees  almost  the  only  artificuJ  rentibttioQ 
employed  in  metal-mimng.  It  conaiate  of  a  square  wooden  bo^ 
open  at  the  bottom,  which  is  moved  np  and  down  by  a  reciprocating 
rod,  in  a  cistern  partly  filled^nith  water ;  a  pipe  commnnicating  wim 
the  working  of  the  mme  rises  in  the  centre  of  the  cistern,  a  little 
aboTe  the  lerel  of  the  water,  and  is  stopped  by  a  ralve  opening 
outwards.  As  the  box  rises,  a  partial  'racnnm  is  formed  witbin  it, 
into  which  the  foul  air  &om  below  rises  as  soon  as  the  difference  of 
piesenre  is  sufficient  to  overcome  the  small  resistance  offered  by  the 
weight  of  the  valve.  At  the  return  stroke,  the  aspired  air  is  com- 
pressed and  drawn  ont,  either  through  a  second  pipe  commmiicating 
with  the  external  air,  or,  what  is  more  generally  the  case,  through 
dischaiging-TBlvee  fixed  on  the  top  of  the  box.  The  use  of  && 
ddck  machine  is  generally  confined  to  ventilating  the  end  of  a 
nngle  gallery,  and  for  such  pnrpOBee  it  is  well  adapted,  being  of  a 
simple  and  inexpensive  constmction.  The  power  necessary  to  drive 
it  is  usually  obtaiaed  by  attaching  it  to  the  main  rod  of  uie  pump- 


Machines  upon  this  principle  have  been  oonatmcted  for  colliery 
ventilation,  of  very  large  dimensions,  one  of  the  most  importMit 
examples  being  that  erected  by  M.  Devaux  at  Marihayes,  near 
Seramy,  in  Belgium.  It  has  two  wronght-iron  cylinders  or  bellfl, 
12  foet  in  diameter,  and  8^  feet  high,  wbich  are  pnt  in  alternating 
motion  by  a  horizontal  steam-engine,  one  rising  as  the  other 
descends.  The  cistern  is  annular,  of  about  10  inches  greater 
diameter  than  the  bell.  The  iaterior  space  or  air-chamber  is  closed 
fit  the  top,  the  air-way  being  formed  by  sixteai  loi^  balanced 
Tslves,  opening  outward,  a  corresponding  series  bdng  fixed  in  the 
roof  of  tne  bdl. 

A  modification  of  this  machine,  called  by  the  inventor  and 
patentee,  Mr,  W,  P.  Struv^,  an  "  airometer,"  has  been  in  use  for 
some  years  past  in  South  Wjiles ;  the  bells  are,  however,  without 
valves,  and  are  driven  by  a  rotary  motion  of  a  reciprocating  engine. 
The  intake  and  diachsrge  valves  are  in  connection  wiui  outer 
cylinders  of  masonry,  one  set  being  placed  below  and  the  other 
above  the  bells.  The  whole  arrangement  is,  in  fact,  an  imperfect 
form  of  double-acting  blast  cylinder,  having  a  water-joint  instead 
of  tight  packing  on  the  piston ;  but  the  valves  beii^  placed  verti- 
cally instead  of  norizontally,  allows  them  to  be  made  much  tighter, 
thus  giving  an  advantage  over  the  more  perfectly  constructed 
Belgian  machine. 

An  airometer  at  Westminster  colliery,  Denbighshire,  with  a 
angle  hell  of  17  feet  in  diameter  and  6^  feet  stroke,  making  eight 
double  strokes,  was  found  to  draw  23,608  cubic  feet  per  minute, 
the  average  pressure  beiug  about  1'41  inches  of  water. 

The  single-acting  blowing  cylinder,  with  a  tij^tly  fitttng  jHston, 
nmilarto  that  fbrmerly  emplc^ed  in  forgen^wM  at, one  tua^pa^^i 
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to  a  considenble  extent  in  France  and  Belgium,  but  doee  not 
appear  to  have  been  saccesaM.  More  recently,  bowever,  this  form 
has  been  revived,  with  the  important  modification  of  placing  the 
cjlindeiB,  or  rather  air-cheete — a  box  of  square  section  being  oHoally 
employed — horizontally  instead  of  verticallj,  bo  that  the  valves  may 
be  made  of  large  sectional  area  without  any  connterbalance ;  the 
preesure  against  the  Beat  when  closed  b^ng  very  mnch  lees  than 
IB  the  case  in  the  vertical  cylinder.  Prominent  among  this  class  is 
that  known  as  Nixon's  machine,  which  has  two  single-acting  boxes 
and  pistons,  each  20  feet  Bqnare,  and  making  a  stroke  of  30  feet. 
It  is  of  comparatively  recent  introdnction,  and  is  mostly  used  in 
Sonth  Wales.  The  essential  conditiona  for  the  saccesGfnl  constmo- 
lion  of  a  machine  of  this  class  are  great  lightness  in  the  working 
parts,  and  the  nse  of  gnide  rollers  to  keep  tne  weight  of  the  pigtou 
ftom  wearing  ont  the  packing  nneqnally. 

Fabry's  pneomatic  wheel  and  Lemielle's  ventilator  are  examplefi 
of  machmes  with  cylinders  and  rotating  pistons.  The  former 
consiBte  of  three  horizontal  &ns,  each  witn  three  blades,  suspended 
in  a  pit  bonnded  by  walls,  forming  s^ments  of  circles.  The  air  is 
scooped  np  by  the  advancing  blades  in  passing  these  portions  of  the 
pit,  and  is  prevented  &om  returning  through  tne  nnenclosed 
portion,  by  a  system  of  interlocking  plates  at  right  anglra  to  the 
main  air- way  on  the  opposite  sides  of  the  shaft.  Although  a  com- 
paratively Bunple  contrivance,  it  is  difficult  to  express  its  mode  of 
action  clearly  without  illustrative  drawings.  The  amount  of  air 
discharged  per  revolution  is  comparatively  small,  with  reference  to 
the  size  of  the  cylinder  described  by  the  pcnnts  of  the  blades ;  bnt^ 
as  it  is  driven  continuously,  a  steady  cnrrent  can  be  kept  up  by 
working  it  at  a  moderate  rate  of  speed. 

Lemielle's  machine  may  be  best  described  as  a  common  feather- 
ing paddle-wheel,  with  only  two  or  three  float-boards,  which  is 
placed  eccentrically,  and  made  to  revolve  in  a  circnmscribing 
cylinder,  provided  with  intake  and  discharging  pass^es  nearly 
opposite  to  each  other,  the  axis  of  the  wheel  being  placed  vertically 
instead  of  horizontallv.  The  blades  correspondiug  to  the  float- 
boards  in  the  paddle-wheel  are  kept,  by  their  eccentric  rods,  in  close 
contact  with  the  wall  of  the  cyhnder  as  the  axis  revolves,  from  the 
moment  they  pass  the  intake  until  they  reach  the  discharging  port, 
where  the  volnme  of  air  included  between  two  following  blades 
passes  ont  into  the  atmosphere. 

The  ttsnal  dimensions  of  these  machines  are  as  follow : — 
Diameter  of  the  drum,  about  10  feet;  of  the  outer  cylinder,  13  feet; 
length  of  bhkdes,  7  feet;  when  making  Irom  20  to  30  rovolutdona 

rr  minute,  the  effective  difference  of  pressure  produced  is  ftom 
to  1^  incJies  of  water. 
In  the  second,  or  c^trifngal,  ckss  of  ventilators,  fans  of  all 
kinds  have  been  adopted  at  different  times,  both  in  this  emmfrj 
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and  abiottd.  Formerly,  those  with  curved  IJadee,  amtnged  bo  aa 
to  discharge  the  air  inspinted  &om  the  entire  circninfeieiioe 
ginmlttmeoosly,  were  osed  in  the  North  of  France ;  but  the  Bmall 
efiect  given  by  them,  when.compared  with  the  power  expended,  has 
led  to  their  abandonment,  and  at  present  the  simple  forms  wiUk 
Btni^t  blades  and  slightly  eccentric  drama,  similar  to  the  older 
ibrms  of  foundry  fens,  though,  of  conrse,  of  much  greater  dimen- 
EdoDB,  are  mostly  in  TOgae.  The  fisllowing  are  among  the  more 
important  examples : — 

Nasmyth's  mn,  at  Abercame,  has  eight  wionght-iron  radial 
arms,  carrying  thin  sheet-iron  blades  3}  feet  wide  and  3  feet  lon^ 
the  effective  diameter  is  13^  feet,  the  drum,  or  casing,  is  open  aU 
rotmd,  and  has  two  passages  in  the  centre  for  the  admission  of  the 
air  drawn  from  the  mine.  It  is  driven  by  a  single  high-preflsnre 
engine,  of  12  inches  diameter  of  piston  and  12  inches  length  of 
stroke,  and  when  making  from  60  to  90  revolnticHis  per  minnte, 
aspirates  &om  45,000  to  56,000  onbic  feet  of  air  per  mmnte,  nnder 
a  preesnre  of  &om  0*5  to  0*9  inch  of  water. 

In  Gnibel's  &n,  which  is  extensively  nsed  in  the  Korth  of 
France,  and  has  also  been  introdnced  in  the  northern  coaMeld 
of  England,  at  Elswick  and  Pelton  collieries,  the  ontlet  of  the  dmm 
is  provided  with  a  shifting  lip,  in  order  that  the  area  of  the 
aperture  throagh  which  the  disdi&rge  takes  place  may  be  increased 
or  diminished  according  to  the  speed  of  the  arms.  Another 
improvement  consiBts  in  the  nee  of  a  tapering  chinmey  with  an 
increasing  section,  in  order  to  diminish  gradnally  the  velocity  <^ 
the  air  leaving  the  fiut  before  it  reaches  the  external  atmosphere 
whereby  a  considerably  increased  pressure  is  made  available,  which, 
under  ordinary  cdrcnmstances,  is  bet  when  the  air  is  thrown  oat  at 
the  circumference  at  an  unnecessarily  high  speed.  The  construo- 
tion  of  the  &n  offers  no  special  pecullaritiee.  Six  arms  are  usually 
employed ;  but  for  the  largest  size  it  is  proposed  to  increase  the 
number  to  eight;  the  diameter  varies  frran  22  to  30  feet,  and 
the  breadth  <tf  the  arms  from  7  to  13  feet.  The  amoont  ot  air 
drawn  per  minute  is  about  1 05,000  cubic  feet,  at  a  preemre  varying 
finm  1^  to  8^  inches  of  water. 

Bn(di  are  the  means  which  have  been  adopted  to  urge  currents 
of  air,  with  rapiditv  sufficient  to  sweep  from  all  the  passages  of  the 
mines  any  accnmnlations  of  fire-damp.  Yrt,  notwithstanding  all 
the  attention  which  has  been  given  to  this  matter,  we  are  con- 
stanUy  bearing  of  the  most  disastrous  explosions.  Nearly  all  of 
tiieae  may,  however,  be  referred  to  carelessneas — sometimes  so  groas 
as  to  amount  to  wilMnees — on  the  part  of  the  colliers.  Naked 
lights  may  be  forbidden,  safety-lampa  may  be  locked,  and  all 
possible  care  taken  to  secure  the  proper  amount  of  ventilation. 
After  all,  a  man  or  a  boy  leaves  a  door  open,  and  thus  deranges  Uie 
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canent  of  ur.  Men,  thoneh  forbidden,  will  smoke ;  and  the  bet 
of  finding  lociter-matcbeB  in  the  pockeiB  of  men  who  hare  been 
killed,  tellB  hb  how  lecklees  a  man  me  coUiei  is. 

Pto&eeor  Phillipe,  in  his  "  Bepoii  on  Collier;  ExplosionB,*'  has 
tiie  following  remarks : — 

"  Aboni^t  currents  of  air  may  be  so  misdirected  as  to  yield 
bad  ventiktbn ;  the  Bsfetr-lamp  may  be  so  nnwisely  bandied  as  to 
endanger  the  liTea  it  Bhotud  protect ;  the  heat  regiuationa  may,  if 
not  strictly  carried  oni^  become  soorcee  of  mischieF.  The  geneml 
remedies  &a  these  errors,  or  crimes,  are  instruction  and  responsi- 
bility ;  increased  knowledge,  and  sttoager  motives  to  nse  it  nghtly 
— knowledge  is  nowhere  more  powerful,  obedience  nowhere  more 
necessary,  than  in  a  coal-mine." 

Until  the  yonng  miners  are  instructed  in  the  necessity  of 
obserring,  with  all  strictnees,  the  mles  which  snperior  knowledge 
has  proTed  to  be  essential  to  their  safety,  we  caDOot  hope  to  pre- 
vent those  calamities,  which  we  so  much  bewail. 

A  larger  nnmbcr  of  mineis  perish  from  the  effects  of  the  "  afler- 
damp,"  or  "  choke-damp" — -carbonic  acid — than  from  the  actoal 
explosion  of  fire-damp.  When  the  mixture  of  carbiirett«d  hydrogen 
and  air  is  exploded,  tne  carbon  combines  witJi  oxygen  to  form  car^ 
bonic  acid,  and  the  levels  become  filled  with  this  deadly  vaponr. 
Carb(Hiic  acid  kills  by  asphyxia :  the  action  of  the  heart  ceasing  with 
the  inhalation  of  irrespirable  gases.  Now,  could  those  who  were 
rendered  insensible  by  the  afler-damp  be  sjiedily  removed  to  pure 
air,  they  might  be,  by  a  little  careful  attention,  restored  to  anima- 
tion. It  therefore  becomes  of  the  first  importance  to  have  at  hand 
the  means  which  would  enable  men  to  penetrate  the  dangerous 
gases  and  rescue  their  comrades.  The  most  simple  method  is  to 
place  in  a  coarse  bag  9  mixture  of  powdered  Glauber  salts — the 
sulphate  of  soda— and  lime.  This  tied  over  the  nose  and  mouth, 
effectually  atsorbs  the  carbonic  acid,  and  preyeata  its  exercising 
any  injurious  effect  on  respiration. 

Many  plans  have  been  devised  for  enabling  men  to  penetrate 
dangerous  gases.  One  was  by  a  weU-known  coUiery-viewer  of 
Newcastle,  Mr.  T.  Y.  Hall,  which  partook  of  a  permanent  character. 
Safety-pipes  of  any  satisfactory  material  were  to  be  laid  down  in  the 
tbiU,  or  floor  of  the  main  galleries  of  the  mine,  in  the  direction 
taken  by  the  aur,  from  the  top  of  the  "downcast"  shaft  into  the 
workmgs,  and  back  through  the  "return"  to  the  "upcast"  shaft. 
Ihese  pipes  to  be  provided  with  boxes  ot  joints,  at  intervals  of  about 
4U  or  DU  yards— such  is  the  permanent  armngement.  An  air-ti(rht 
dresB  or  casmg  is  construcfcd,  which  can  be  so  secured,— as  is  the 

air.  flexible  tubes  from  the  dress  can  be  connected  with  the  boxes 
or  jomts  on  the  safety-pip^  and  th«e  tiibe«  mno W  at^ly 
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the  explorer :  having  adranced  tiie  40  or  50  yarda,  wliich  is  the 
length  of  the  flexible  pipe,  it  is  auBciewed  and  attached  to  the  oext 
joint,  BO  that  ho  breathee  the  pure  air  paasing  through  them  eren 
in  the  midst  of  an  atmoepheie  of  death. 

M.  Qalibert'B  reepirating  apparatus  for  enabling  any  one  to 
penetrate  dangerous  gaaes,  sadi  as  carbonic  acid,  is  so  mnob 
more  simple  that  it  must  be  briefly  described — especially  as  it  has 
met  with  the  approval  of  the  Academy  of  Sdences  of  Paris.  A 
reservoir  of  air  is  carried  on  the  back,  flxed  by  means  of  braces  and 
a  waist-belt.  This  reservoir  is  a  bag  formed  of  an  exterior  envel<^ 
of  linen,  sufficiently  strong  to  resist  the  roogbness  of  the  rocks  or 
coal,  with  which  it  may  come  in  contact.  Upon  this  is  laid  a  mnch 
finer  hnen  doth,  each  cloth  being  covered  with  repeated  layers  of 
india-mbber,  which  causes  them  to  adhere  very  closely.  The 
capacity  of  the  bag  may  be  varied ;  bnt  M.  Gahbert  nsnally  ukakes 
it  to  hold  140  litres  (1 '  760  to  the  pint),  which  will  allow  a  man  to 
remain  for  thirty-flve  minutes  in  the  most  deleterious  gases  withont 
inconvenience.  From  this  bag  tubes  extend  over  the  shoulders ; 
and  they  are  provided  with  a  nose  and  a  mouth  piece,  which  are 
properly  secured.  The  man  with  this  apparatus  adjuated  takes  the 
air  Irom  the  reservoir,  and  respires  again  into  it.  lie  breathes  the 
same  air  many  tijnes  over  without  eiperieociug  any  inconvenience. 
He  knows  when  it  is  tame  for  him  to  think  of  retreat,  as  his 
respirations  become  more  frequent ;  but  after  the  first  warning  he 
can  remain  seven  or  eight  minutes  without  danger.  This  apparatus 
occupies  but  half-a-minute  to  prepare  and  adjust ;  it  requires  no 
instruction  for  its  use ;  and  witn  it  any  one  can  remain  half-3ji-bour 
in  the  level  of  a  mine  filled  with  "  choke-damp,"  and  thus  probably 
rescue  many  who  would  otherwise  perish.  M.  Crahbert  states  that, 
from  experiments  made  with  his  apparatus,  he  finds  that  the 
quantity  of  air  absorbed  ia  about  nine  litres  per  minute  when  in 
repose ;  and  in  walking  at  the  rate  of  six  kilometres  (between  three 
and  four  miles)  an  hour,  is  rather  more  than  ten  litres  a  minute. 

We  must  briefiy  re&r  to  another  form  of  apparatus  for  pene- 
trating inflammable  and  irrespirable  gas  in  collienes,  and  invented 
^  M.  Kouquayrol,  engineer  to  the  Aveyron  collieries  in  France. 
This  apparatus  consists  of  a  reservoir,  which  is  made  of  tliick  iron 
plates,  capable  of  resisting  preeaures  of  twenty-five  and  forty 
atmospheres.  The  air  is  injected  by  means  of  very  ingenious  pompa, 
in  which  the  pistons  are  fixed  and  the  cylinders  move.  When 
charged  with  air,  the  apparatus  is  placed  on  the  back  like  a  knap- 
sack. A  kind  of  mechanical  bellows  is  placed  on  the  top  of  the 
reservoir,  allowing  the  air,  although  at  a  verv  great  pressure,  to 
enter  the  lungs  at  the  ordinary  pressure.  A  little  exterior  valve, 
formed  of  two  leaves  of  india-rubber,  which  are  held  together 
by  the  pressure  of  the  atmoeph^e,  opens  itseK  to  let  out  the 
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reepired  air.  In  this  apparatus  the  air  ia  sometimea  distnbnted  to 
a  particular  kind  of  lamp  at  the  same  time  as  to  the  lunge,  irhere 
an  ordinary  lamp  or  a  Davy  could  not  be  used ;  but  in  this  case 
an  electric  light  burning  in  a  closed  tube  is  always  the  safest  means 
of  lighting.  Id  the  accompauying  plate  each  of  these  three  Hnds  of 
apparatus  is  represented ;  and  ior  the  drawings  of  the  appatstua 
invented  by  M.  Galibert,  and  that  of  M.  Bonqnayrol,  we  are 
indebted  to  '  La  Vie  Souterraine '  of  M.  Simonin — a  book  of  mnch 
interest,  which  we  undei^tond  will  be  published  in  English  1^ 
Measts.  Chapman  and  Hall. 

Provided  with  this  apparatus  of  Bonqaayrol,  a  man  can  breathe 
with  the  same  ease  under  water ;  some  Bucceeafal  experiments  have 
been  made  at  the  bottom  of  rivers  and  at  the  bottom  of  the  sea. 
The  apparatus  is  fiir  preferable  to  the  awkward  and  heavy  apparatua 
which  IS  nsually  worn  by  divers.  In  mines  it  may  be  used,  if 
necessary,  for  working  uu^  water  at  the  bottom  of  sinkings,  as  for 
repairing  broken  pmnpe. 

In  M.  Boaquayrol's  arrangements  provisos  is  made  for  supply- 
ing air  to  a  lamp.  A  much  more  simple  and  ingenious  arran^emeut 
has  been  inveutea  in  this  countir  by  Mr.  Sunnd 
Higgs,  junior,  of  Penzance.  The  object  of  this 
invention  is  to  provide  a  good  and  safe  Ught  in 
exploring  the  dangerous  parts  of  coal  mines,  or, 
in  cases  of  accident,  to  ensure  a  continuous  light 
in  searching  for  any  unfortunate  miners  who 
may  utill  be  alive,  but  nnable  to  escape  without 
aid.  The  lamp  consists  of  the  best  form  of  the 
Davy  lamp,  with  a  steel  cylinder  below  it.  Into 
this  atmospheric  air  is  condensed  by  an  ordinary 
air-pump.  There  is  a  tube  through  which  the 
air  18  admitted  to  the  flame,  within  the  wire- 
gauze,  and  the  quantity  required  is  regulated 
by  a  screw  valve,  as  shown  in  the  annexed 
woodcut.  The  weight  of  this  lamp  complete  ia 
not  more  than  five  pounds,  and  a  good  and  safe 
light  can  be  maintained  for  some  time. 

We  call  attention  to  these  arrangements  in  the  hope  that 
they — or  some  modification  of  them — may  be  so  far  adopted  aa 
to  be  always  at  hand  in  collieries  where  they  are  workii^  upon 
seams  of  coal  known  to  be  fiery. 

It  was  our  purpose  to  have  remarked  on  the  methods  by  which 
a  pafe  and  sufocient  li^ht  ia  obtained  tor  use  in  tiie  coal-mines ; 
and  also  to  have  exanuned  into  the  value  of  Ansell's  very  ingeni- 
ous Fire-damp  Indicator.  The  question  of  ventilation,  although 
popularly  treated  o(  haa,  however,  occupied  the  space  which  is,  at 
present,  at  our  disposaL 
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VI.  BELGIAN  OOMPETTnON  IN  THE  lEON 
MANUFACTUEE. 

By  Bebmh&sd  6ahueia)n,  MJ*. 

To  appreciate  the  capaaty  of  a  oonntty  for  prodndng  Iron,  it  is 
Deceeaay  in  the  £ist  instance  to  ascertain  its  &toilitiea  for  sap- 
plying  tael. 

Bel^nm  poseeeses  extenmTe  depoeits  of  Coal,  and  an  industrions 
population.  The.  coUiera  of  Belgium  are  content  to  earn  on  the 
average  barely  one-half  the  daily  wages  paid  in  this  country ;  but 
owing  to  the  great  dip  of  the  seams  of  coal,  and  to  other  caoBea, 
the  labonr  of  extractioii  is  greatly  in  excess  of  that  in  most  parts  of 
the  United  Kingdom,  and  consequently  the  cost  of  labonr  per  ion 
is  &r  greater  tfaaii  in  our  coal-minee. 

For  instance,  the  average  cost  of  ordinary  labour  in  the  pit  and 
at  the  pit's  mouth  is,  in  the  district  oi  Liege,  3b.  2d.  per  toa,  and 
in  that  of  Hainanlt,  48.  9d.  per  toiL 

In  three  pits  &irly  re^^eenting  the  various  conditions  of  coal- 
mining in  the  K(h^  of  England,  the  corresponding  wages,  during 
the  last  six  months  of  1866,  were,  on  the  average, — 

Na  1  Pit  No.  2  Pit  Ko.  8  Pit 

If.  7ii  If.  6)<1  la.  lOiJ. 

The  charges  for  propping,  dte.,  are  proportionately  greeted  in 
Belgium  than  in  this'  country ;  and  the  general  result  is,  that  the 
tffioe  of  coal  at  the  pit's  mouth  per  ton  is,  at  Li^ge  108.  6d. ; 
Hainanlt  13s.,  against  North  of  England  pita,  58.  to  68.  Gd.  per 
ton. 

So  onerous  are  the  prices  of  fuel  to  the  Belgian  iron  manu- 
facturers, that  on  the  8th  of  January  they  resolved,  at  a  meeting 
held  at  Li^,  to  take  measures  tor  procuring  a  supply  from  the 
Fmssiaii  CMl-fields. 

The  coal-mines  of  Belgium — 

Prodnoed,  in  1665 11,840,703  tona 

A^init,    in  lesS 10,343,380    „ 

Incieaae  in  two  joua   ....      1,493,373    . 

The  coal-mines  in  the  United  Kingdom — 

Prodnoed,  in  1865 98.150,000  tou 

Agunet,   in  1863 86.292,000    „ 


Inoieaae  In  two  7««n    ....    11,858,000 
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Thnfl  fbe  aTersge  annTul  ratio  of  incTease  of  ptodocticm  has 
been  as  nearly  as  poasible  the  same  (6^  per  cent)  in  eacli  country. 

Bat  the  increase  alone  on  the  two  yeaiB  in  this  conntry,  is 
eqaiTBlent  to  the  entire  production  of  Be^um. 

The  prodnction  of  Inm  in  Belgium  was — 

In  1S65 455,035  lona 

In  1861 811,838    „ 

iDcreage  in  fbnr  jean 113,897  tong; 

DT  about  11  per  oent.  per  annam  on  1861. 

The  prodnctdoQ  of  Iron  in  the  United  Kingdom  waa 

Id  1863 4,819,254  tons 

In  1861 3,712,390    „ 


But  it  will  be  seen  from  the  preceding  fignree  that  the  average 
increase  alone  of  the  production  of  Iron  in  this  county  in  two 
yeara  is,  like  that  of  coal,  in  excess  of  the  entire  prodvdion  of 
Belgium. 

Of  the  455,035  tons  of  Pig  Iron  produced  in  Belgium  in  1865, 
about  370,000  tons  were  destined  to  be  converted  into  manufectnred 
Iron  (the  remainder  being  of  a  quality  suitable  for  the  foundry),  and 
276,277  tons  of  Wrought  Iron  were  actually  produced. 

The  WE^ee  of  the  Ironworkers  are  about  equal  to  those  of  South 
Wales,  but  lower  than  those  of  any  other  part  of  the  United 
Kingdom. 

I  am  unable  to  compare  this  production  usefully  with  that  of 
the  United  Kingdom,  as  I  do  not  consider  the  statistics  of  the 
production  of  Wrought  Iron  in  England  reliable,  bnt  it  is  possible 
to  compare  the  Exports  from  the  two  oountriea. 

Exports  from  Belgium  of  Iron  and  Iron-mano&ctnres : — 


Showing  a  gradual  decline  in  the  Export  of  Iron  from  Belgium. 
Taking  the  Exportation  of  rails,  bars,  &c.,  exclusive  of  Pig  Iron 
or  Castings,  the  result  is  similar. 

Exports  from  Belgium  of  Malleable  Iron ; — 


And  it  may  here  be  remarked,  with  reference  to  a  contract  for 
40,000  tons  of  rails  which  it  was  reported  wonld  be  given  to 
the  Belgian  works,  that  the  greater  portion,  if  not  the  whole,  baa 
been  actually  taken  by  British  manamctaiers. 
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Taming  now  to  the  Exports  of  lion  &om  the  United  Kingdom 
■we  h»Te  in — 

18G4.  1S65.  IBSe. 

Tmu  ....  1,476,180        1,993,682        1,647.840 

showing  an  increase  on  each  ^ear,  including  the  last,  notwftli- 
Btanding  the  deiangemeutB  of  variooB  kinds  y/hich  afiected  the  Iron 
trade  in  1866.  The  British  ijnaDtitiesareeiK^UOTtieofcastinge,  Ac., 
which  ate  included  in  the  Belgian  fignrea.* 

It  has  been  stated  further  that  Bel;3;ian  and  French  Iron  is 
being  lai^ely  nsed  in  England.  The  Belgian  Retnma  show  that 
the  Export  of  Iron  trom  Belgium  to  the  United  Kingdom  was — 


and  the  total  Export  of  Iron  mannfactnred  in  France  to  all  eoutiirieg 
in  the  first  eleven  months  of  1866,  was  2,494  tons ;  so  that  it  is 
needless  to  inquire  what  proportion  of  Fraich  iron  camo  to  this 
country.. 

N.B. — The  eniire  Export  of  Iron  from  I>Vanee  in  the  eieven 
months  was  37,578  tons,  out  the  whole  of  this  quaniUy,  except  the 
above  2,494,  coneieted  of  foreign  Iron. 

I  have  not  been  aUe  to  obtain  any  return  of  the  imports  of 
Foreign  Machinery  into  the  United  Kingdom  (Mr.  I&ira,  M.P., 
has  moTed  for  a  return  of  the  qoautitiee),  but  the  Eaeporta  were 
as  follows: — 

1664.  iges.  186a 

SteMU  Enginea  .  .    £1,617,117         £1,958,333         £1.750.492 
Other  «orti  ....    £3,231,473  £3,264,100  £2,998,G92 

This  slight  falling  off  in  1866  is  accounted  for,  as  the  detailed 
fignree  show,  by  an  almost  entire  cessation  of  a  large  temporary 
demand  for  Egypt,  and  by  a  diminution  of  eiporte  to  Germany 
and  Spain,  ariang  in  each  case  &om  obTious  causeB. 

It  may  be  m^ul  to  add,  that  we  exported  to  Belgium  in  1866 
(partly,  no  doubt,  in  transit  to  Germany)  machinery  of  the  dechired 
TOluo  of  151,297/. 

It  is  unnecessary  to  offer  any  comment  on  these  fignree,  as 
establishing  the  relative  position  of  the  iron  manniaetnre  in  the 
two  countries;  but  on  the  other  hand,  I  would  direct  attention 
to  the  feet,  that  the  exporte  of  mtu^nery  to  Belgium  have,  in  the 
last  five  years,  consisted  chiefly  erf  that  used  in  spinning  woollen  and 

•  There  is  a  oonsidenble  vaA  increaaiDg  expmt  of  iron  from  the  Uolted 
EioKdom  to  Belgium,  but  it  is  iooloded  in  tlie  Bontd  of  Trade  relurna  in  that  to 
"  other  couatricB,"  and  not  much  infonnation  ooald  be  derifod  if  it  were  pub- 
Uobed  lepanitel;,  inanunch  m  a  poftion  ia  iron  in  tranailM  to  Oemuuiy. 
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wonted  Yarns,  which,  ooapled  with  this  other  &ct,  that  we  imported 
doling  the  firat  eleven  months  of  1866,  woolien  manufattxtrea  valued 
at  1 ,702,5692^  is  BuggeetiTe  of  competition  in  a  bianch  of  indnstiy 
difilenmt  &om  that  to  which  public  attention  has  been  drawn.* 


TIL    MANOHESTEfi;    ITS  SiNITAET  AND  SOCIAL 
STATE,  AND  ITS  OOBPORATE  EULEES. 

By  Qkobob  Gbbitk,  Consolting  Medical  Officer,  Ghorlton 
Unios  Hospital,  Ac. 

Tkb  increoBed  attention  happily  paid,  during  the  last  quarter  ol 
a  centnrr,  to  sanitary  science,  beeioe  adding  greatly  to  onr  know- 
ledge of  the  anbject,  has  led  to  extended  and  more  sbingent 
legislatioD  in  reference  to  it.  How  the  anthoritiee  intmsted  with 
the  care  of  the  Pnblic  Health  have  used  the  increased  knowledge 
and  greater  powers  l^ns  placed  at  their  disposal,  was  shown  to 
acone  extent  in  an  article  in  a  recent  nnmber  of  this  JonmaL  The 
enbject  was,  however,  by  no  means  exhausted ;  and  it  is  one  of  such 
transcendent  importance,  that  no  apology  can  be  necessary  for 
recurring  to  it,  unpleasant,  and  derogatory  to  onr  national  pride 
as  it  is.  In  the  enaning  remarks  the  inquiry  will  be  limited  to 
Manchester,  because  it  is  believed  that,  whatever  be  the  short- 
oomingB  of  the  civic  mlers  of  other  places,  nowhere  are  the  laws 
of  health  more  systematicaUy  violated  than  in  Manchest«r  by  those 
whose  special  dn^  it  is  to  obey  them. 

The  oietrop(uis  of  the  mann&ctnring  diatrict  has  for  years 
disputed  with  its  chief  seaport  the  bad  disboctJon  of  being  the  most 
nnhealthy  town  in  Great  Britain.  In  some  reoent  weeks  its  death- 
rate  has  been  higher  than  that  of  Liverpool  As  the  rate  has  been 
calculated  tor  the  whole  city,  including  suburban  districts  almost  as 
&vourably  circumstanced  for  health  as  many  small  conntry-towns, 
the  mortality  in  other  districts  must  necessarily  be  enormous.  It 
has,  in  fact,  recently  been  shown  that  in  some  of  them  the  deaths 
have  oGcasionaUy  exceeded  the  births. 

*  The  oompHaitiTS  atKUaieiils  rolatine  U>  the  lOBniifactare  of  iron  id  thia 
acmtby  wid  in  BdKimn,  are  founded  diiefly  on  atatiEtioa  recorded  in  the  Tnde 
ntonii  of  the  two  oountriEB,  in  tbs  reports  of  onr  legBtion  at  BnmeK  and  th« 
mblioatluiu  and  arohivea  of  the  Kcsper  of  Mining  Hecords,  Buppleuumted,  in  a 
few  inabinaci,  br  informatioD  obtained  from  authentic  privAte  aouroea.  To  lb. 
Bobert  Hunt,  F.UA,  the  Keeper  of  the  Baotmla  referred  to,  and  to  the  other 
genUcmen  lo  whom  I  am  indebted  for  a^Blanoe,  my  obligation  it  oordiaUf 
aeknowiedged.    1,000  kilogratnmeB  have  been  li^en  bf  me  aa  tKong  equal  to 
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To  what  is  this  exceeaiTe  mortality  dne?  Not  Gertainly  to 
n&tnnLl  cauaes.  The  climate  is  equal  to  that  of  kbt  m)rth-westerD 
town.  There  is  a  good  deal  of  tain,  bnt  this  wautee  the  etreete, 
flushes  the  sewers,  and  sinks  rapidly  into  the  snbeoil,  which  is 
chiefly  sand  or  grarel,  or  aew  red  eaodstone.  Althongh  some 
portiona  of  the  snifitoe  are  flat,  there  is  snffioient  elevation  to  allow 
of  drainage. 

Mandweter  is  also  pkntifnlly  supplied  with  water.  It  stands 
at  the  jimctioa,  with  the  Irwell,  of  the  Irk  and  Medlock,  and  there 
are  sereral  minor  streunB  whidtt  nm  either  into  one  of  these  or 
direct  into  the  IrwelL  There  is  also  an  abundance  of  spring 
But  the  rivGrs  and  brooks  have  for  many  years  been  mere  sewera, 
and  the  spring-water,  contaminated  as  it  is,  by  a  cause  presently 
to  be  referred  to,  with  putrescent  organic  matter,  has  Icoig  since 
ceaeed  to  be  fit  for  use. 

Early  in  the  century  some  waterworks  were  established  in  this 
immediate  neighbourhood,  but,  with  the  increase  of  population,  the 
Baldly  thus  ^mushed  soon  fell  short  of  the  demand,  and  twenty 
years  since  Manchester  was,  in  respect  of  its  snppliee  of  pore  water, 
probably  in  as  depbrable  a  condition  as  any  town  in  Europe.  In 
this  emffl'gency,  the  Corporation,  under  the  able  guidance  of  their 
engineer,  Mr.  Bateman,  projected,  and  at  great  expense  carried  to 
completion,  an  eztenslTe  system  of  artiflcial  lakes,  to  be  filled  by 
the  lain-water  flowing  from  many  square  miles  of  heathy  sur&os 
aa  the  hills  dividing  Xoncsehire  &om  Derbyshire  and  Yorkshire. 
To  the  abundant  supply  of  pure  water  thus  famished  must, 
doubtless,  be  ascribed  the  almost  total  immunity  of  Manchester 
from  the  cholera  in  its  two  last  viaitations,  as  compared  with  the 
extreme  prevalence  and  &tality  of  the  disease  in  1832  and  1849. 
For  this  magnificent  botm,  wluch  has  made  Mancheeter  the  envy  of 
every  other  town  in  England,  the  Corporation  deserved  our 
^rarmest  thanks.  Unfortunately,  in  carrying  ont  the  scheme,  they 
seem  to  have  exhaostcd  all  their  sanitary  seJ^and  energy,  and  have 
been  content  to  live  on  the  credit  thus  acquired.  But  the  fond 
of  reputation,  although  large,  was  not  inexhaustible.  It  is  well- 
nigh,  if  not  altogether,  exhausted,  and  if  Hie  municipal  authorities 
wish  to  regain  the  position  they  once  held  in  the  estimation  of  their 
feUow-citizens  and  of  the  pubhc  at  large,  they  must  arouse  them- 
selves  to  renewed,  and  even  more  gigantic,  ex^iions. 

If,  in  spite  of  the  poeeeesion  of  such  natural  and  acquired 
sanituy  advantages,  the  unhealthinees  of  Manchester  is  so  gteai, 
there  must  be  some  forces  at  work  to  counteract  them.  What 
those  are  will  now  be  shown.  It  will  be  proved  that  the  Corporation 
have  done  and  are  doing  their  utmost  to  neutrahze  t^e  benefits 
conferred  upon  us  by  their  magnificent  waterworks.  Tfaey  hare 
given  OB  pnre  -mier,  hat  have  deiiied  ns  pore  air. 
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Than  axe  two  vays  in  wliich  the  Btmosphere  of  a  greet  city  ma; 
be  made  inmaie.  Ooe  is  by  the  prodncte  of  the  combustioii  of 
coal ;  the  other  is  l^  the  emanations  trom  decompoeing  organic 
mattfiT.  In  referwoe  io  the  first  of  theee,  the  Corporation  do  not  do 
neatly  all  in  their  power ;  but  the  smoke  nnisance  will  nerer  be 
reduced  to  a  TninTmnTn  until  the  public  at  large  bum  their  coal  in  a 
lees  waatefiil  manner.  The  other  nuisance  exists  in  fall  force,  not 
only  unchecked  by  the  anthoritLos,  but  to  a  great  extent  created  by 
thein.  If  it  had  been  wished  to  invent  a  method  by  which  the 
atmosphere  of  a  town  should  be  as  highly  as  possible  coarged  witii 
the  emanaticms  irom  pntreseent  htmuat  and  aaimal  excrement,  and 
other  organic  refuse,  it  could  not,  in  its  offensiTe  and  deletions 
character,  exceed  the  mode  of  dealing  wil^  such  matters  in  &Toni 
with  the  Corporation  of  Manchester. 

The  yarbus  modes  of  treating  the  nightsoil  <^  a  hu^  town, 
Trhich,  in  the  discussions  of  the  last  iew  yeeis,  have  been  recc^;nized 
as  conrastent  with  the  slightest  regard  for  decency  or  health,  may  be 
reduced  to  two;  the  one  is  the  prompt  removal  of  the  excreta^ 
solid  and  fluid,  to  the  greatest  possible  £stanoe  &om  the  houses,  by 
means  of  water ;  the  other,  the  retentdon  of  them  for  a  limited 
time,  in  such  a  manner  as  to  be  as  inoffensive  and  innoxious  as  pos- 
sible, and  their  removal  by  a  method  equally  safe  and  inoffensive. 
In  other  words,  tiiere  are  the  wet  and  the  dry  ^tems. 

The  method  which  in  Manchester  has  been  allowed  to  become 
a  time-honoured  institution,  is  neither  of  these,  but  a  foul  and  dis- 
gusting combination  of  the  two,  having  the  evils  of  both,  and  the 
uivantages  of  neither.     It  is  the  ioddes  ststem. 

A  "midden,"  or  "  aahpit,"  as  it  is  now  thought  moie 
euphonious  to  call  it,  is  an  oblong  pit  sunk  into  the  ground  to  the 
depth  of  some  five  feet,  and  hounded  on  three  Bides  by  a  wall,  and 
on  the  fourth  side  by  the  privy,  to  which  it  forms  the  receptacle ; 
it  is,  in  &ct,  strictly  a  cesOTtool,  exceptiug  that,  in  addition  to  the 
excrementitioTiH  matter,  and  all  kinds  of  domestic  refuse,  it  receives 
the  ashes  from  the  £res.  The  pits  are  open  to  the  sky,  except  the 
part  which  is  under  the  seat  of  the  privy,  and  excepting  also  the 
instances  in  which  both  privy  and  aahpU  are  placed  between  two 
contiguous  houses,  in  which  ease  they  are  under  the  floor  of  an 
upper  room.  The  pite  are  lined  with  brickwork,  and  have  usually 
a  flooring  of  brick  or  flags.  In  one  of  the  side-walls  is  an  opening, 
through  which  the  ashes  are  introduced,  and  through  which  the 
pit  is  emptied.  There  is,  with  very  few  exceptions,  no  provision 
for  caosmg  the  ashes  to  Ml  upon  and  cover  the  excreia.  Gonse- 
qnently  tite  two  matters  form  separate  heaps,  which,  as  the 
receptacle  becomes  full,  gradually  coalesce,  but  never  commingle 
except  under  the  spade  of  the  nightsoil-man.  The  deodorizing 
and  antiseptic  properties  of  dry  ashes  are  thus  not  availed  OL 
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The  rain,  so  abundant  her^  &lling  Q|>on  the  ashes,  is  by  them 
ocmdocted  to  the  feculent  matter,  <u  which  the  rapid  decomposition 
is  further  promoted  by  the  poeitioQ  of  theee  oonTemencee.  In 
an  immnnHA  proportion  of  the  smaller  houses,  in  all,  in  short, 
of  thoee  more  recently  built,  the  ashpit  is  in  contact  with  the 
mil  of  the  house,  and  its  fscal  contents  thus  receive  the  heat 
from  the  honse-fires ;  or,  as  in  an  instance  recently  made  public, 
they  may  have  the  bene£t  of  the  heat  from  some  adjacent 
fiirnace.  Most  of  the  ashpits  are  now  drained,  but  the  opemng  of 
the  drain  is  not  in  every  instance  on  a  level  with  the  floor  of  the 
pit,  but  several  inches  above  it ;  and  where  level  with  the  floor,  it  is 
liable  to  be  choked  by  the  ashes  or  other  matters,  and  conseqnently 
the  water  often  stands  in  ihe  pits  to  the  depth  of  several  inches,  or 
even  a  foot  or  two.  Ag  the  pits  are  m  no  case  water-fd^t, 
th^  fluid  contents  often  percolate  the  wall  of  the  honao,  and  enter 
the  cellar  where  the  people  keep  their  food,  and  even  the  groond- 
floOT  rooms  in  which  tliey  cook  and  eat  their  meals.  What  the 
fluid  is,  and  what  the  exhalations  firan  it,  need  not  be  said.  To 
prevent  this  annoyance,  the  people  sometimee  make  a  hcde  in  the 
outer  wall  of  the  ashpit,  wmch  allows  the  vrater  to  flow  out  into 
the  entry  behind.  Another  portion  of  the  water  posses  through 
the  floor,  and  sinks  into  the  snbsoil.  No  wonder,  therefore,  that 
pump-water  in  Manchester  and  the  ndghbourhood  has  long  been 
unfit  for  use.  The  underlying  strata  are  a  reservcHr  of  a  solution, 
ever  becoming  more  and  more  concentrated,  of  the  compounds  re- 
sulting &om  the  decompositi(m  of  human  excrementitious  matter. 
The  city  stands  over  one  vast  secondary  cesspool.  That  it  will 
some  time  make  its  p^sence  &lt,  far  more  even  than  now — that  the 
Kemeeis  of  the  violated  laws  of  health  will  one  day  arise  in  her 
strength,  and,  possibly  by  some  new  form  of  pestilence,  sweep  from 
the  earth  by  thousands  a  people  so  reckless  and  iniatnated,  who 
that  has  considered  the  snoject  can  doubt?  Even  our  vaunted 
water-supply  may  &il  us.  The  water-pipes,  however  strong, 
will  not  for  ever  withstand  the  perpetual  action  of  the  fluid  by 
which  they  axe  externally  bathed.  They  are  not  always  fulL 
Inward  leakage  from  the  surrounding  earth  may  take  place, 
and  the  wat^,  which  flows  from  the  hills  so  pure,  may  then 
enter  our  houses  charged  with  poisonons  elements.  That  this  is 
no  imaginan-  dang^  is  proved  by  what  has  sometimes  occurred  in 
London,  l^re  the  gas,  escapmg  &om  the  mains,  has  made  its 
way  into  the  water-pipes,  and  a  Hght  apphed  te  a  tap  has  cawed  it 
to  emit  flame.  Do  such  thoughts  as  these  never  trouble  the  repose 
of  our  rulers  ?  or,  imitating  a  late  &mons  statesman,  do  they  say, 
"  It  will  last  our  time,  apr'es  nom  la  pebtb  ?  " 

Bnt  what  becomes  of  the  portion  of  the  rain-water,  entering  the 
pits,  which  neither  leaks  through  into  tlie  houses,  sinks  into  the 
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earth,  nor  ia  carried  off  by  eyaporatioii  ?  It  eaters  the  Bewera,  and 
is  by  theni  conToyed  to  the  riTers  or  smaller  atreamfl,  the  main 
drains  of  Manchester.  Of  these  the  gmaller,  snch  as  the  Tib, 
Bhooter's-Brook,  and  the  Corn-Brook,  are,  during  the  greater  part 
of  their  oonrse,  arched  over,  and  as,  in  common  with  the  artificial 
Bevers,  theee  natnial  ones  are  nerer*  flushed  except  t^  the  rain,  and 
B8  none  <tf  eitiier  claae  is  Tentilsted,  the  easee  generated  in  them 
frequently  enter  the  houses,  nnlesi  there  be  meet  carefol  trapping. 
The  consequence  of  this  waa  recently  very  forcibly  shown.  A 
portion  of  the  Gom-Brook,  aboat  a  quarter  of  a  mile  in  length, 
had,  until  laat  gnmmer,  remained  open.  It  was  covered  in,  and  in 
the  oonrse  of  a  few  weeks  sereral  cases  of  typhoid  ferer,  and  some 
of  obstinate  diarrhoea,  appeared  in  the  neighbouring  houses. 

The  riTers,  beside  the  fluid  drained  from  the  ashpits,  receire 
the  sewage  from  the  comparatiTely  few  water-closets,  and  &om  the 
pnblic  urinals,  as  well  as  &om  the  slsagbtechooseB,  pigstiee,  and 
tnanu&ctories  of  all  Muds,  including  the  gasworks.  Of  the  com- 
pound thus  formed  no  description  will  convey  an  accurate  concep- 
tion. It  must  be  seen  and  smelt.  And  were  it  rapidly  carried  off 
the  evil  might  be  less.  But  it  is  not ;  the  movement  of  the  water, 
always  necessarily  slow,  &om  the  winding  course  of  the  streams, 
is  still  farther  impeded  by  weiis,  which  cause  the  more  bulky  solid 
portions  of  the  sewage  to  be  depoeited. 

And  now  what  becomes  of  uie  solid  contents  of  the  midde&s  ? 
In  the  middle  of  every  night  gangs  of  men,  each  provided  with  a 
cart  and  a  wheelbarrow,  turn  out,  and  before  mcHiung  empty  a 
certain  number  of  the  pits.  Tim  work  is  done  at  irregular  times^ 
and  apparently  with  very  little  system.  Much  depends  on  the 
rate  at  which  the  pits  become  full,  much  on  the  urgency  and  &e- 

rDcy  of  the  meeot^ee  to  the  nightsoil  department,  something 
on  the  social  position  of  the  individual  hooseholdets,  and  their 
al»]ity  to  make  their  complaints  of  inattention  heard,  or,  it  is  even 
said,  their  willingness  to  "  tip  "  the  nightaoil  men. 

As  this  work  is  done  in  the  night-time,  the  people,  unless  they 
chance  to  be  awake,  are  not  conscious  of  it.  But  they  are  reminded 
of  it  in  the  moraing.  The  soil  is  conveyed  by  wheelbarrows,  along 
the  passages  which  nm  between  the  rows  of  houses,  into  the  nearest 
street,  is  there  laid  upon  the  pavement,  where  it  undergoes  a  proces 
of  sorting,  by  which  what  is  likely  to  be  useful  as  manure  is  sepa- 
rated &om  the  broken  pots,  coarser  cinders,  and  other  rubbish. 
The  "  manure  "  is  carefully  removed  in  carts ;  the  "  rubbish  "  ia 
Bometimes  to  be  seen  lying  in  the  street  in  the  middle  of  the  fore- 
noon, with,  of  course,  muui  of  the  manure  adhering  to  it.     But 

'  Until  nithin  the  last  few  jam  the  Mwen  were  vendlated  b;  gmted  opmunga 
in  Uie  Btreeta;  Bt«iich-trape  h&re,  however,  been  nibgtitnted,  with,  of  oonrse,  the 
•flbot  of  dhviog  the  guei  genented  into  the  hMues. 
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even  when  that  is  reonoTed,  much  that  is  ofieimTe  renuuua  behind. 
The  droppings  &om  the  wheelbarrows  ore  Tisible  in  the  entries, 
and  the  pwie  in  the  street  where  the  nightsoil  has  loin  is  discover- 
able by  more  than  one  sense  until  the  next  shower  of  rain  &lls,  or 
until  some  tidy  honsekeeper,  not  yet  habitnated  to  Mancheetcv 
nsagea,  sends  her  eervaot,  with  snndry  backetfuls  of  water,  to  wash 
away  tixe  filthy  deposit. .  The  servania  of  the  Corporation  never  do 
this,  nor  do  they  in  the  slightest  d^;ree  cleanse  the  pits  after 
emp^ing  them. 

The  staff  thns  removed  having  lost,  while  lying  in  the  pits,  a 
great  part  of  its  volatile  and  solnble  elem^its,  has  comparatirely 
Bttle  mannrial  valne.  Some  time  mnce  its  depreciation  had  become 
BO  great  that  the  farmers  would  scarcely  ocoept  it  as  a  gift.  A 
notable  expedient  was  hit  npon.  It  was  to  collect  the  offal  and 
refuse  &om  the  vaiions  slanghterhooses,  to  convey  it  to  the  night- 
soil  depdts,  and  then  mix  it  with  the  soil.  The  depots  are  all  within 
the  city,  tuid,  as  was  said  in  a  £[>rmer  article,  tiie  Corporation  have 
pnrchased  the  neighbonring  hoosee.  They  need  not  fear  complaints 
from  their  own  tenants.  In  one  of  those  honsee  fonr  caaee  of  fetex 
recently  occurred.     It  ehonld  be  added  that  in  no  instance  is  any 


attempt  made,  by  the  use  of  a  deodorizing  chemical  preparation,  to 
lessen  the  horrid  stench  produced  in  the  process  of  emptying  tb 
middens,  or  that  of  mann&ctoring  the  manore.     Perhaps  it  i 


feared  that  if  the  manure  were  inodoronB  the  fiirmers  would  not 
buy  it. 

Another  mode  in  which  the  atmosphere  of  Manchester  is  made 
impure  is  doe  to  the  uncleanly  habits  of  some  of  the  people.  In 
some  of  the  worst  districts  it  is  too  common  to  find  the  convenienceH 
themselvee,  and  the  ground  near  them,  defiled  by  deposito  of  feculent 
matter.  Not  onght  the  people  to  be  very  mnch  olamed  for  this. 
By  the  midden  system  th^  have  been  untanght  the  mles  of  clean- 
liness and  modesty  vrhica  nature  teaches.  Permitted,  as  they 
have  been,  to  grow  up  in  the  midst  of  all  that  is  abominable, 
they  have  learnt  to  tolerate  it.  A  fnrther  excuse  for  the  nn- 
cUaoly  practices  of  these  poor  people  is  that  they  are  often  forced 
into  them  by  the  wont  of  the  means  of  bang  cleiaily.  In  a  conrt 
containing  fifty  or  seventy  iohabitants,  it  is  usual  to  find  only 
two  conveniences,  and  sometimes  one,  or  even  both  of  those,  has 
been  found  in  so  minons  a  condition  as  to  be  unfit  for  use.  In  one 
of  a  series  of  reports  made  last  May  by  the  medical  officers  of 
the  Ghorltoa  Umon,  on  the  sanitary  Btate  of  their  respective  dis- 
tricts, this  statement  appeare : — 

"  In  an  area  of  3,000  square  yards  in  No.  3  District,  Hnlme, 
stand  106  habitations;  of  these  33  are  cellar-dwelUngB,  of  which 
nine  consist  of  only  one  room.  The  rest  have  two.  In  the  106 
dwellingB  ihere  ore  iM  fitmiliee,  consistiiig  of  546  individuals.    Fot 
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that  number  of  peraons  tbere  are  26  privies  bnt  of  these  six  only 
are  fit  for  nse,  one  to  ov^  91  iudiriduals."  We  cannot  wondeor 
that,  aa  the  report  adds,  "  llie  atraete  are  generally  in  a  filthy  con- 
dition, being  swept  only  once  a  week." 

There  being  in  Manchester  50,000  ashpits,  the  fonl  emanations 

from  them  more  or  leas  pervade  the  whole  city ;  but  they  are,  of  conis^ 
most  abondant  in  such  districts  as  that  just  described.  In  those 
districts,  also,  they  are  made  more  deleterious  by  the  constraction 
and  arrangement  of  the  dwellings  of  the  people.  These  are  such  as 
almost  entirely  to  prevent  the  dilution  and  remoTal,  by  the  winds 
of  heaven,  of  the  noxious  effluvia,  and  to  retain  them,  in  their  most 
concentrated  form,  in  and  around  the  houses.  Allusion  has  already 
been  made  to  eeUar  dwellings.  Of  these  there  were,  in  1860, 
4,467  inhabited  by  17,478  persons.  The  number  has  probably 
since  been  rather  reduced,  but  with  the  effect  of  still  more  over- 
crowding those  which  remain.  Kest  are  the  baek-to-back  houses. 
These  ate  tenements  consisting  usually  of  two  rooms,  having  the 
door  and  windows  on  one  side,  and  therefore  not  allowing  through- 
cnrrente  of  air.  In  the  rear  of  each  such  abode  is  another,  similM'ly 
constrnctcd,  and  hence  the  name.  Of  such  bouses  as  these,  there 
ere  tbonsands  in  Manchester.  The  erection  of  any  more  of  them  is 
forbidden  by  a  local  act.  But  the  law  is  evaded.  Many  houses, 
previonsly  having  rooms  to  the  beck  and  &ont,  have,  within  the  last 
lew  years,  been  cimverted  into  back-to-hack  tenements. 

These  abodes  are  farther  made  worse  by  their  position.  An 
immense  proportion,  if  not  all,  of  the  back-to-beck  houses  stand  in 
courts,  having  oidy  one  entrance,  placed  ngoally  at  one  end,  bnt 
sometimes  at  the  side.  Each  court  has  its  ashpit,  with  one  or  two 
pnbhc  conveniences,  ^tuated  usually  at  the  end  opposite  to  the 
entrance.  An  inst^ce  can,  however,  be  shown  in  the  township  of 
Hnlme,  in  which  an  ashpit  stands  on  each  aide  of  tlie  entrance  mto 
a  court  containing  about  a  dozen  houses.  Every  breath  of  air, 
therefore,  which  enters  the  court  in  a  horizontal  direction,  comes 
poisoned  with  the  effluvia  from  the  ashpits.  Such  places  as  these  are 
veritable  stench-traps,  with  an  inverted  action.  And  thoy  are  fever- 
traps  also.  In  the  pttrticnlar  court  just  described,  a  number  of  cases 
of  fever  occurred  in  the  course  of  last  winter.  Such  was  the  inten- 
fflty  of  the  poison,  that  one  young  woman  having,  after  her  recovery 
in  the  union  hospital,  gone  bock  to  the  same  house,  took  the  disease 
a  second,  and  a  third  time,  and  after  all  recovered ;  perhaps  an 
unique  instance.  In  another  court  in  the  same  neighbourhood, 
thirteen  cases  of  fever  occurred  in  one  faonso.  In  another  house, 
having  its  back  entrance  into  the  same  court,  were,  last  autumn, 
four  &tal  cases  of  cholera,  almost  the  only  genuine  cases  which 
occurred  in  Hnlme. 

Each  court  usually  contains  from  eight  to  s  dozen  houses.    Bnt 
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iofltanoeB  are  to  be  found  in  vMch  a  coort  contains  only  one  bouse. 
Such  a  caort  in'  Chorlton-npon-Medlock  has  lately  been  described 
by  the  writer,  in  the  following  terma : — 

"  It  is  a  back-to-bock  cottage,  ImTing  no  window  oi  door  at  the 
back,  but  a  side  window  overlooking  the  Medlock.  It  st&nds  in  a 
ooort  ten  feet  square.  The  honse  itself  forms  one  side  of  the  conrt, 
opposite  to  it  is  a  alanghter-honse,  on  the  right  is  the  back  of  the 
next  hoase,  with  the  narrow  entrance  frora  Oie  street,  and  on  the 
left  is  a  dead  wall,  under  which  is  placed  a  privy  and  ash-pit. 
Behind  the  wall  flows,  or  rather  stagnates,  the  Medlock.  The 
flagged  floor  of  the  conrt,  which  is  nearly  a  foot  below  the  level  of 
the  street,  is  broken  and  nneven,  and  shows  signs  of  imperfect 
drainage.  The  honse  consifits  of  three  rooms,  each  ten  feet  sq^nare, 
and  nine  in  height,  and  is  very  dirty," 

That  in  such  a  cabio,  placed  in  such  a  well,  with  sach  sarronnd- 
ings,  ashpit,  slanghterhouse,  and  an  open  sewer  like  the  Medlock, 
fever  made  its  appearance,  can  sniprise  no  one.  The  whole  of  the 
family,  consisting  of  nine  persons,  had  it  in  succession. 

In  reference  to  the  hconee  of  the  people,  some  p^nfblly 
interesting  information  has  lately  been  published  by  the  Manchester 
Statistical  Society.  It  is  contained  in  the  report  of  a  snb-com- 
mittee  appointed  in  1865,  to  inqnire  into  the  social  condition  of 
two  districts,  not  by  any  means  tne  worst  in  Manchester. 

A  portion  of  the  information  given  as  to  one  of  these  districts, 
may  thus  be  summarized.  First,  as  to  the  density  of  the  population. 
The  area  of  the  district  being  57,000  square  yards,  and  the  popn- 
lation  3,316,  there  were  about  177,403  to  the  square  mile.  The 
number  of  inhabited  houses  was  607,  68  of  which  bad  cellars 
let  out  as  separate  tenements.  The  number  of  &miliee  was  789, 
occupying  1,805  rooms,  an  average  of  2-29  rooms  to  each  &mily. 
But  151  of  these  &milies,  con^ting  each  of  five,  six,  and  ev^i  seven 
persons,  were  found  to  be  Uving  each  only  in  one  room.  The 
nouses  are  described  as  berag  vMy  dirty.  Ot  the  607  houses  398 
are  back-to-back  tenements,  naving  Uierefore  no  ventilation.  Many 
of  the  privies  are  said  to  be  very  much  exposed,  and  the  stench 
from  them  to  be  a  great  nuisance.  In  one  case  twelve  fiuniliee 
have  to  make  use  of  one  privy,  "  tmd  thai  is  dosed  every  evening  at 
ten  o'clock  by  the  person  who  keeps  the  key."  D(^  are  kept  in 
great  numbers-  Ponies  and  donkeys  were  found  in  the  very  houses. 
One  man  had  two  small  horses  in  his  kitchen ;  uiother  a  pony  and 
a  pig  in  hia  scullery,  and  rabbits  and  dogs  in  other  parts  of  the 
housa  In  one  of  the  courts  there  were  five  donkeys  kept.  The 
state  of  the  houses  as  to  uncleanlinoss  may  be  unagined. 
"  Indeed,"  says  the  report,  "  very  many  of  the  habitations  in  this 
district  are  in  such  a  condition,  partly  &om  the  filthinees  of  the 
inhabitants,  and  partly  &om  t£e  smell  of  privies,  drains,  and 
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ftfii'imtlflj  and  the  dftmpneBB  of  Uie  valla,  ttnd,  in  aome  cssee,  tlie 
rainoiis  condition  of  tbe  boildiugs,  as  to  be  almost  intolemfale  and 
whollr  unfit  for  haman  dwellings.  In  s(»ne  caaes  the  smella  were 
BO  bad,  that  the  visitor  could  not  remain  in  the  hooBe,  and  was 
forced  to  -call  the  people  out,  to  obtain  the  desired  information. 
Some  of  the  bouses  naTe  almost  ^en  down,  and  the  inhabitanta 
pay  no  leot.  The  state  of  the  gatters  and  dnuns  is,  in  aome  of 
the  streets,  rery  nnsatisfitctorj." 

As  to  the  appearance  of  the  people ;  out  of  the  789  &milie8, 
118  are  describe  aa  "  dirty  ond  nntidy ; "  and  168  as  "  very  filthy 
indeed."  The  children  and  even  the  women  were  almoet  naked. 
In  sereral  instances  the  children  were  entirely  so,  and  "  eating 
their  food  oat  of  a  pan  in  the  middle  of  the  floor  like  so  many 
pigs." 


And  yet  a  rery  large  proportion  of  theee  people  were  found  to 
iM  in  the  receipt  of  incomes,  which,  properly  nnsbanded,  would 
enable  them  to  Gve  in  comfort     But  meet  of  the  money  goes  to 


the  public  house. 

Vo  not  such  &cts  as  these,  added  to  others  which  have  lat^y 
been  made  known  in  reference  to  the  want  of  education,  justify  tli^ 
assertion  that  if  there  be  a  condition  which  can  be  described  as 
one  of  retrograde  ciTiiization,  it  is  that  of  a  large  number  <^  the 
inhaHtants  of  Mancheeter  ? 

To  return,  however,  to  their  sanitary  condition.  It  has  been 
abundantly  proved,  both  that  the  sources  of  atmospheric  contami- 
nation exist  to  an  enormous  extent,  and  that  the  existing  arrange- 
ments of  the  buildings  in  large  portions  of  the  dtv  are  such  as  to 
retain  the  noxious  exhalations  in  and  around  the  habitations  of  the 
people,  to  infect  their  food,  their  drink,  and  their  clothing,  and  to 
be  mspired  with  every  bnath  they  draw.  No  wonder  that  the 
diseases,  chronic  and  acute,  produced  by  a  poisoned  atmosphere^ 
are  so  rife,  that  the  mortality,  especially  of  the  younger  childreai, 
is  so  enormous,  and  moreover  that  almost  all  the  cases  of  oontJuoed 
fever  have  occurred  in  those  neighbourhoods.  If  cholera  has  lately 
been  absent,  it  has  been  because,  to  the  curse  of  foul  air,  that  of 
impure  water  has  not  been  added.  Diarrhoea,  during  the  last 
autumn  was  exceedingly  present,  but  it  was  almoet  entirely 
limited  to  districts  such  as  have  just  been  described. 

One  very  interesting  and  important  fact  in  refeienoe  to  the 
type  of  fever  which  has  recently  prevailed  in  Manchester  ought 
not  to  be  omitted.  Although  well-marked  instances  of  pure 
Typhus  have  not  been  wanting,  as  well  as  of  pure  Enteric  or 
Typhoid  Fever,  a  large  proportion  of  the  cases  have  been  a  mix- 
ture of  the  two,  the  characteristic  signs  of  one  or  the  other  pre- 
dominating in  different  cases. 

This  hybrid  character  of  the  disease  is  easily  explicable  by  its 
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doable  mode  of  cansation.  The  ^nvia  &om  living  Immaii  bodies, 
■when  concentrated,  and  those  also  raxjlably  from  recent  excrement^ 
generate  TTphns,  wbile  Typboid  ferer  is  prodnced  b;^  tbe  emana- 
tions from  deoomposing  anumd  mitteis.  It  has  been  shown  that  in 
tbe  ferer-hannts  of  Manchester,  both  tbcsa  causes  are  in  operation. 
It  has  tboB  been  ebown  how  tbe  Corporation  of  Muichestar  baTO 

Krfbrmed  the  dnty  <^  removiag  the  predisposing  canseB  of  disease, 
it  ns  now  see  what  they  haTe  done  in  the  actnal  presence  (£ 
disease,  fostered  W  their  own  negligence.  During  the  last  three 
'  years,  continned  lever  has  been  epidemic  in  Manmester,  and  al- 
though during  tbe  winter  jnst  passed  away,  it  has  not  been  qnite 
so  prevalent  as  in  the  prenoos  one,  yet  for  many  weeks  in  succes- 
sion, the  weekly  average  of  new  cases  under  pnbUc  treatment  has 
not  been  less  than  eighty,  to  which  mtist  be  added  nearly  as  many 
more  met  with  in  private  practice.* 

It  might,  tbOT^re,  have  been  expected  that  tbe  mnnJoipal 
autboritiee  would  be  on  tbe  alert,  espemlly  since  their  acquisition 
of  increased  powein  and  greater  responsibibties  under  the  Sanitaiy 
Act  of  1866,  How  have  they  acted  in  these  altered  circnmstaDces  ? 
Let  one  instance  answer  tbe  question. 

Early  in  December  last,  fever  broke  ont  m  a  bonae  edtnated  in 
Biga  Street,  a  short  and  rather  narrow  street  in  fbe  older  part  of 
Enlme.  The  whole  family,  consisting  of  six  persons,  were  removed 
to  tbe  Chorlton  Union  hospital.  Three  days  after  tbe  removal  of 
the  last  of  them,  the  house  was  visited  by  uie  writer  of  this  article. 
He  found  tbe  boose  closely  sbat  np,  and  there  was  no  evidence 
of  any  attempt  to  cleanse  or  disinfect  it.  It  was  excessively  dirty, 
tbe  floors  and  walls  almost  block  with  filth,  Tbe  only  fomitiire 
to  be  seen  was  on  old  straw  palliasse,  aai  a  qnantity  of  cotton 
flocks,  lying  loose  in  a  comer  of  one  of  the  two  bed-rooms.  The 
remainder  of  the  fhmitnre  had  been  taken  nnder  a  distraint  for 
rent,  after  the  fever  had  made  its  appearance  iti  the  home.  It  had, 
of  coniae,  been  token  to  o  broker's  sbop,  and  tbe  various  articles, 
impregnated  as  they  were  with  tbe  poison  of  typbns,  bad  most 
probaUy  been  sold,  and  the  infection  thus  spread  abroad  tbrungb 
tbe  city.  Three  days  later,  the  bonse  was  in  tbe  same  nnpnrifled 
state,  excepting  that  the  windows  bod,  at  the  suggestion  of  the 
writer,  been  left  open.  These  bets  were  reported  to  the  Chorlton 
goaidions,  at  their  meeting  on  Jannory  4tb,  and  a  copy  of  the 

*  From  th«  weeVlr  rehmii  of  the  Stnituy  Anociaiioii,  it  AppMn  that  io  thB 
aight  ireeks  ending  Febru&ry  23Td  oT  this  jeai,  G60  new  csmi  of  fsTer  ocoaired 
in  public  practice  in  Hanehetter  and  gAlford,  an  awagD  of  8S  per  week.  In  tbe 
wme  period  in  1866  the  number  was  1049,  or  131  weekly.  The  deaths  in  the  two 
periods  respecllTely  were  137  and  200.  The  people  of  the  two  towns  were  tbere- 
nte,  in  the  first  two  months  of  the  present  year,  dfingr  at  the  rate  of  neerl;  900 
per  annnm  of  a  disease  which  ought  not  to  eiiat,  and  thow  who  so  died  were  tbo 
most  valnsble  members  of  toolety. 
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report  was  ordered  to  be  eeut  to  the  Town  Clerk  of  MaDcli£8ter. 
On  Monday,  the  7th,  an  inepector  visited  the  hoose,  and  instrocted 
the  owner,  or  hie  agent,  to  have  the  house  cleansed  and  dis- 
infected befcNce  admittang  &eeh  tenants.  Nothing  was  done  nntdl 
the  10th,  when  two  men  set  to  work,  and  by  the  afternoon  of  the 
next  day,  had  lime-washed  the  oeilingB  and  the  walls  of  the  two 
npper  rooms. 

By  that  time,  also,  some  &esh  taunts  had  anived.  A  very 
tespectable-looMnff  woman,  with  fonr  little  children,  was  fonud 
dttiDg,  with  a  look  of  dismay,  in  the  nudst  of  a  quantity  of  t^ 
good  and  clean  famitnre,  bed-stocks,  bedding,  &&,  which  she  had 
bron^t  ten  miles  ont  of  the  conntry,  and  which  was  lying  on  the 
£lthy  floor  of  the  sitting-room,  and  resting  agiunst  the  infected 
wall-paper.  The  palliaese  found  in  the  house  when  first  visited 
had  disappeared.  It  had  probably  been  takes  away,  and  sold  for 
what  it  would  fetch.  The  cotton-nocks  on  which  some  of  the  fever^ 
stricken  &mily  had  lain  until  their  removal  to  the  hospital,  being 
unsaleable  bad,  without  any  attempt  at  diaiiifection,  been  thrown 
into  the  ash-pit,  common  to  the  fsver-honse  and  several  neigh- 
bouring houses.  Terily,  the  Nuisance  Authority  in  Manchester  has 
solved  the  problem,  how  not  to  do  it.  The  publication  in  the  local 
newspapers  of  the  above  fads,  caused  a  little  stir  among  the  dir 
bones.  The  discovery  was  made  that  the  22nd  section  of  the  Sam* 
tary  Acl^  1866,  made  it  the  duty  of  the  Knisance  Authority,  after 
obtaining  the  certificate  of  a  niedical  practitioner,  to  disinfect  such 
houses,  provided  it  was  not  done  by  their  owners.  The  City  Council 
famished  the  different  Boards  of  Guardians  in  Manchester  with 
blank  forms  of  such  certificate,  with  the  request  that  when  neces- 
sary they  might  be  filled  up  by  their  medical  officers. 

Any  one,  it  appears,  oat  those  whose  dnhr  it  is  by  Act  of 
Parliament,  may  perform  the  functions  of  the  Nuisance  Authority 
in  Manchester. 

Those  who  have  heard  or  read  the  speeches  recently  made  1^ 
the  advocates  of  the  Corporation,  in  Manchester  or  elsewhere,  may 
be  inclined  to  think  that  in  some  of  the  foregoing  remarks  they 
have  been  un&irly  dealt  with.  With  an  (ur  of  injured  innocence 
which  would  be  amusing  if  the  subject  were  not  too  serious,  they 
have  Koae  abont  reju^isenting  themselves  as  orueUy  persecuted  Inr 
the  "Theorizing  Sanitary  H(£>rmers  "  because  they  are  not  prepared, 
at  the  bidding  of  a  section  only  of  those  gentlemen,  to  abolish  the 
dry-closet  system  which  has  grown  up  in  Manchester,  and  substitute 
for  it  that  c^  water-closets.  They  thus  hope  to  avail  themselves  c^ 
the  dissensions  among  their  critics  as  an  excuse  for  doing  nothing. 
But  as  has  been  shown,  it  is  an  utter  perversion  of  language  to  call 
the  system  eetaUi^ed  in  Manchester  the  dry  system,  and  the  im- 
phed  state  c^  heedtation  does  not  exist.    In  the  minds  of  our  real 
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mlera  the  i^aeetioti  is  decided.  The  decree  haa  cone  forth  that  if  br 
any  meaiiB  it  can  be  prerented,  water-oloaete  sh^  not  be  enhetitated 
for  privies  and  ashpita.  An  attempt  at  preventioii,  by  layiM  aa 
extra  rate  (m  wateiHilos^,  was  defeated  by  the  decison  of  a  Com- 
mittee of  the  Honse  of  Gommons  bo  long  since  as  1858.  The 
compulsory  Te-oonTersicm  of  the  ctHupaza^rely  fow  wat«r-cloeetH 
into  {Hiries,  is  now  being  attempted  l^  an  illeg^  tax  for  removing 
the  dry  ashee. 

Bach  being  the  detomination  of  the  anthontieB,  onght  they  not 
at  least  to  endeavonx  to  make  the  middens  ini^ensire  ?  The  modes 
of  doing  this, — of  to  some  extent  converting  them  into  dry  cloeete, 
— have  been  urged  upon  the  conncil  again  aod  again,  bat  with  the 
Bole  effect  of  caasing  them,  in  some  new  by-laws  recently  pnblished, 
to  order  ihai.  in  all  new  houses  the  aehpits  shall  be  roofed  over,  and 
ttieir  Gontente  kept  dry.  Bat  theee  by-laws  apply  only  to  fatara 
constractions.  The  nfty  thousand  Bshpits  preTionsly  existit^  are 
to  be  left  in  their  pristine  condition  of  barb^iam ;  no  change  is  to 
be  made  in  the  mode  of  emptying  them;  the  mano&ctnre  of 
mannie  at  the  nightsoil  depdts  is  to  go  <m  nnchecked,  and  the 
iepbta  are  to  remain  within  Oie  city.  Ami  if  the  soarces  of  atmo- 
Bpnerio  contamination  are  to  remain,  the  impediments  to  the  remoral 
Ir^  carrenta  of  fresh  air  of  the  polluted  atmosphere  are  also  to 
ctmtiaiie.  One  of  the  new  by-laws  enacts  that  if  any  building 
erected  since  Jane,  1865,  shall  be  declared  on  competent  aathority 
to  be  onfit  for  btiman  habitation,  it  shall  be  ehtit  np  nntil  rendered 
fit.  Kone  of  the  thoaaands  of  hoaaes  erected  before  that  date, 
which  are  nnfit  for  hnman  habitation,  ate  to  be  dosed ;  nor  are  the 
confined  conrts  in  which  they  stand  to  be  opened  to  the  winds  of 
hearen.  The  new  by-laws  will  therefore  have  as  much  effect  on 
the  monster  nuisance  of  Mancheeter  as  a  teacapfol  of  water  on  a 
raging  conflagration.  * 


Vm.  THE  ABTIZANS'  AXD  LABOUREBS'  DWELtlNGB 
BILL." 

At.t.  sections  of  the  governing  body  of  the  state,  with  the  exception 
d  a  few  gentlemen  who  can  hardly  be  said  to  belong  to  the  present 
genai4tion,  are  agreed  upon  the  neceasify  of  extending  the  clectiTe 
fraiu^use  to  a  vast  number  of  artizans  and  laboarers  &om  whom  it 
has  hitiieito  been  withheld ;  and  concoirently  with  this  national 

"  Artiain^  end  lAbonnn'  Dvellings."    A  BUI  to  provide  better  DwelUngi 
rtiuuis and t«boD  "  '     -i.-n        i.  ...._.._  ■...,t_ii__i.  m 
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actioii,  all  poBEdble  meiuis  are  bong  taken  ^yJ  ilie  repreeeniaiaTee  of 
the  people  to  prepare  the  fatme  electors  ita  their  priTil^ee,  by 
raisiDg  their  mental  intelligmce,  as  well  as  their  physical  condition. 

Two  phases  of  legislative  actiTity  present  tnems^Tee  pro- 
minently to  the  obeetrer  of  socisl  affitirs ;  the  one  (hardly  yet 
conunenced)  is  oompnisory  edncatdon,  and  generally  the  extensioa 
of  education  amongst  the  masses ;  the  other,  compnlsoty  obedience 
to  social  and  sanitary  laws. 

When  we  say  that  there  are  thousands  of  Sectors  living  in 
honses,  in  which  it  is  absolnt^ly  impossible  that  theii  bodies,  much 
lees  their  minds,  can  be  maintained  in  healthy  action,  and  that 
tiiere  are  tens  of  thoiisands  still  nneufranchised  who  dwell  in  hovelg 
compared  with  whidi  the  hnts  in  eomo  of  M.  dn  Giailln's  Ashango 
villages  mnst  be  palaces,  we  are  only  re-stating  fitcts  which  are 
revealed  in  every  page  of  history ;  and  to  the  man  of  science,  the 
most  hopeful  featnte  in  the  present  pohtical  crisiB  is  that  the  privi- 
lege of  electoral  power  cannot  fail  to  be  accompanied  by  a  sense  ot 
pnde  which  will  stimnlate  its  possessors  to  improve  their  own  sodal 
oonditiou ;  and  in  one  respect  there  is  an  advantage  in  the  work  of 
ParliamfflitaTy  Sefoim  bemg  undertaken  by  the  Conservatives.  It 
is  they  who  have  always  songbt  to  withhold  the  franchise  from'  the 
masses,  because  they  considered  them  unfitted  to  receive  it;  and 
therefore,  unless  they  mean  to  belie  their  £rst  principles,  and  to 
leave  it  in  the  power  of  their  adversaries  to  taunt  them  with 
insincerity,  and  with  a  desire  to  keep  the  people  in  a  state  of 
Tassalage,  they  must  not  only  raise  them  in  the  political,  but  also 
in  the  social,  scale. 

Whatever  may  hitherto  have  been  the  opinions  of  men  in 
regard  to  politick  enfranchisement — that  is  to  say,  whether  they 
have  thongnt  the  people  should  be  improved  beibre  they  were  per- 
mitted to  na^  a  voice  in  the  government  of  the  country,  or  tiiat 
they  should  be  at  once  allowed  to  vote  for  such  representatives  as 
they  presume  to  have  their  interests  at  heart  in  a  superior  d^ree 
to  those  in  whose  election  they  have  had  no  voice — one  thing  is 
quite  certain,  namely,  that  their  social  condition  should  be  improved, 
and  that  all  political  and  relieions  denominations  ^ould  join 
earnestly  and  disiatereetedly  in  the  noble  work  of  social  and  intel- 
lectual enftanchisemeni. 

We  must,  on  this  great  qoeetion,  utter  no  nncertaiii  sound. 

It  is  we  who  are  answerable  for  the  degraded  condition  of  those 
CaUow-dtisens  whom  we  pronounce  to  be  unfitted  for  the  elective 
franchise.  It  is  vain  for  representative  bodies,  local  or  imperial,  to 
say  that  the  drunkenness,  uiicleanliness,  or  poverty  of  the  people  is 
their  own  ianlt,  and  they  mnst  be  made  to  sufier  the  consequences. 
Such  statements  are  simply  admissions  of  ignorance,  incapacity,  and 
unfitness  for  office,  on  the  part  of  those  who  make  them ;  and  the 
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woner  the  aspiianta  for  political  power  acknowledge  tlu  rentomd- 
bilities  and  datiee  of  their  pcnitioii,  and  follow  up  tiie  admismoQ  b; 
eneivetic  action,  the  better  will  ft  be  for  the  nation. 

Mr.  Torrens  and  his  colleagnefl,  who  hare  introduced  the 
Artizans'  Dwellings  Bill  (an  enactment  which  it  is  only  right  to 
nay,  is  baaed  upon  the  Liverpool  Sanitary  Amendment  Act  of  1864, 
fnuned  by  Mr,  W.  T.  McGowen,  formerly  liTerpool  Law  Clerk, 
now  Town  Clerk  of  Bradford ;  Mr.  Shnttleworth,  Ei-Town  Clerk  j 
and  Mr.  Jamee  Newlands,  the  present  Borough  Engineer  of 
LiTerpool*),  deserve  well  nd  the  community ;  and  fliere  is  no  doubt 
that  whatever  may  be  the  present  decision  of  the  House  of  Com- 
mons on  the  qoeetion  of  Parliaioenta^  Reform,  there  will  be  no 
di^ence  of  opiniim  aa  to  the  deEorglmity  of  carrying,  aa  speedily 
as  poesible,  this  beneficent  enactment. 

The  process  by  which  the  BiU  proposes  to  improve  the  dweIIiiiG;B 
of  the  hombler  classes  is  simple  and  efficacious,  and  the  onr^ 
infinencee  which  can  militate  against  its  nsefolness  are  those  whi(£ 
may  arise  where  the  members  of  Corporations  are  coimpt,  and  the 
officials  afflicted  with  the  same  weakness,  or  with  the  deeite  to 
please  and  serve  their  patrons  at  any  hazard.  Every  borongh 
must  have  an  officer  df  health ;  every  officer  of  health  must  retort 
to  juries  what  houses,  streets,  or  courts  are  nnfit  for  human  habita- 
tion, and  how  they  shoold  be  dealt  with ;  whether  only  stmctnral 
alterationfl  are  necessary,  or  whether  total  demolition  is  the  sole 
alternative.  Upon  siuih  reporte  the  jury  most  instruct  the  muni- 
cipal anthority  to  act.  This  they  will  do  either  by  allowing  the 
ovmer  of  the  "  presented  "  property  to  deal  with  it  himself  according 
to'their  inatructionc,  or,  should  he  be  unwilling  to  do  so,  and  ahou^ 
total  demolition  be  necessary,  they  must  then  agree  with  him  as  to 
terms,  and  purchase  the  property  out  and  out. 

la  addition  to  these  powers,  the  Bill  also  authorizes  loans  (^ 
money  at  a  low  rate  of  mt«reet  by  the  Public  Works  Loon  Cofti- 
missioneis  to  Corporations  wishful  to  build  dwellings  for  such 
fiunilies  Bs«re  likely  to  be  turned  out  by  the  operation  of  the  Bill ; 
so  there  will  in  fature  be  no  justificatbn  whatever  for  any  local 
governing  body,  whether  it  be  <^  the  smallest  village  or  of  the 
largest  overcrowded  commercial'  or  mann&tdoring  centre,  if  eacb 
abominable  nests  and  rookeriee  aa  now  exist,  shoold  in  fUtnre  be 
found  within  its  jurisdiction. 

Bat  although  we  have  expressed  the  conviction  that  all  political 
parties  will  unite  in  passmg  the  Bill,  we  are  not  quite  so  cer- 
tain that  it  will  meet  with  no  opposition  on  the  part  of  those 
whom   it   is   intended   to   benefit   the   most ;   and   soch   of  oui 
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leaders  as  Kmmiber  what  -whs  etated  in  a  former  number  of  this 
Joonutl,*  namely,  titat  tiie  Corporation  of  Manchester,  leagued  witb 
0ome  neighbonnng  manicipalitiee,  ohetmcted  the  paan^  (^  the 
8anitai7  Act  of  1866,  will  not  be  sDrprieed  to  hear  that  the  boasted 
metropolis  of  tiie  north  is  potsaing  a  similar  conise  with  regard  to 
themeeent  ML 

The  objecticHi  we  hear  laised  to  it  in  that  quarter  ia  that  it  will 
enhance  the  Talue  of  dilapidated  tenemantB,  and  that  landlords  will 
neglect  their  property  in  order  to  compel  the  Corporation  to  por- 
chaae  it.  For  t^  benefit  of  some  of  onr  landed  gentlemen,  who 
are  not  sappoeed  to  penetrate  the  municipal  secrets  of  onr  large 
towns,  we  may  explain  that  when  a  wealthy  COTporation  like  that 
of  HaQohester  raises  snch  an  objection  to  the  expeaditnre  of  money 
in  the  way  described,  for  ameliorating  the  condition  of  its  working 
popnlatkoi,  it  has  some  grounds  for  so  d<mig,  inasmuch  as  landlords 
— aye,  tieh  laudlotds — in  large  towns  oStm  do  take  advantage  of 
"  Improvement  Acta  "  to  sell  their  property  to  CoixoratioiiB  at  an 
exorbitant  price ;  but  in  this  case  the  sinners  are  liiely  to  be  poor 
people  who  own  a  house  or  two  in  a  court,  and  who  pones  httle 
or  no  infloence  in  municipBl  elections.  The  raparaty  of  such  pet^de 
most  not  be  mconraged,  even  if  the  alternative  be  that  Maocneater 
(or  some  other  larger  town)  shall  iranain  what  our  uninitiated 
readers  will  find  it  to  be  if  th^  will  take  the  trouble  to  p^mse  the 
article  on  its  presrait  condition,  in  another  porticm  <^  this  I^umber.t 

Shame  on  you,  men  of  Manchester,  who  have  amassed  your  fca- 
tnnes  by  the  sweat,  not  of  your  own  brows,  hat  by  that  of  the  hardy 
BOOS  of  toil  to  whom  yoa  would  now  deny  even  decent  habitations  1 
Would  that  the  shade  of  Bichaid  Cobdesa  coold  rise,  that  he  might 
point  the  finger  of  Boom  at  his  sacceesors  who  deny  the  fresh  air 
of  heaven  to  those  upon  whom  he  conferred  the  boon  of  cheap 
bread !  We  have  Htue  fear  of  the  result  of  such  opposition ;  it 
iHH  recoil  upon  the  opponents  of  the  KU,  and  it  is  bat  just  to  the 
citizens  of  Manchester  to  say  that,  as  &r  as  we  have  been  able  to 
ascertain,  the  mmiicipal  autboritiee  do  not  in  this,  nor  in  any  other 
sanitary  obstructions,  represent  their  tme  feelings  and  dedres. 

But  the  Ktl  is  not  without  drawbacks,  and  one  of  these  deserves 
attcmtion.  We  tiiink  it  gives  too  much  power  over  the  public 
moneys  to  an  almost  irresponsible  puUic  o£5cial,  the  Medical  Officer 
c^  H^th.  We  strongly  recommend  the  addition,  in  committee,  ot 
a  restrictive  danse  similar  to  the  49th  clattse  of  the  Sanitary  Act  of 
1866,  which  enables  the  Home  Secretary  to  act  upon  the  well-founded 
complaints  of  inhabitants,  and  we  are  not  sure  uiat  it  would  not  be 
better  in  the  very  fii^  instanoe  to  divide  the  reepon^bility  of  making 

*  "  Ths  Public  Health,"  '  Qoarterly  Jonmtl  of  BdeDce,'  Oat  1, 1866,  p.  496, 
OD  the  Suiitarj  Condition  of  Handiettf  r. 
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pTesantmentB,  for,  whatever  may  be  the  theory  of  the  Bill,  in  practice 
the  mode  of  its  eiecntion  will  reat  entirely  -with  one  official,  who, 
however  honest  he  may  be  himself,  may  not  always  find  it  easy  to 
leeiBt  the  importnnity  of  those  upon  whom  his  material  interests  are 
dependent. 

These  are,  however,  matters  to  be  Tegalat«d  in  committer  and  as 
regards  the  Bill  itself,  we  can  only  repeat  that  its  passage  will 
be,  in  onr  opinion,  an  event  of  &r  greater  importance  than  that  still 
important  one,  the  passing  of  a  new  Befonn  Bill. 

The  latter  is  a  measnre  which  will  only  be  nseful  in  so  &r  as  it 
enables  the  newly  en&anchiaed  to  appoint  as  theiz  representatives 
men  who  will  feel  a  deep  interest  in,  and  will  promote,  tneir  wel&re ; 
whilst  the  former  will  in  a  brief  space  of  time  raise  masses  of  d^;raded 
beings,  even  then  tinenfranchised,  &om  the  statns  of  mere  animals 
living  and  following  their  instincts  in  localities  hardly  t«  be  called 
faonses,  in  which,  if  they  were  compelled  to  live,  many  of  the  lower 
animals  wonld  soon  become  etiolated  and  would  miserably  perish. 
There,  at  present,  men  and  women  hve  and  die  herded  together 
withoat  any  acquaintance  with  the  decencies  of  civilized  life,  seeking 
refoge  from  the  tainted  atmosphere  of  their  wretched  homes  in  the 
>  gorgeous  gin  palaces  that  stand  invitingly  open  to  receive  them,  and 
there  their  children  are  allowed  to  mn  riot,  surroonded  by' every 
condition  necessary  to  breed  thieves,  vagabonds,  and  prostitntee. 

Will  this  be  any  longer  t<denit«d  in  Britain  ?  We  hope  not ;  we 
look  for  a  brighter  day,  not  &r  distant,  when  the  wealthier  classes  of 
the  community  will,  with  one  accord,  at^owledge  their  obligation  to 
provide  habitable  dwelhnge  for  their  poorer  citizens,  and  so  give  them 
an  opportonity  of  acquiring  the  mnch-needed  habits  of  modesty, 
sobriety,  and  cleanliness,  and  a  sense  of  self-respect  without  which  no 
one  can  be  considered  a  member  of  a  civilized  community. 
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CHROMICLES   OF   SCIENCE. 


1.  AGKIODLTURE. 

At  length,  after  twenty  nKHitha  <tf  «  diaaatroaa  experience,  we  can 
report  a  week  lA  entire  freedom  tnxa.  the  Cattle  Flagoe.  Dnrmg 
the  week  ending  March  2nd,  no  cane  was  rep«>rted  at  Whitehall ; 
and  it  only  needs  three  weeks'  coutintiaitoe  ol  this  good  foitnne,  and 
(excepting  onr  liabUity  to  the  reimportatitm  of  the  poison)  we  ma; 
hope  that  we  shall  have  finally  got  rid  of  the  disease.  That  the 
infectioa  is  as  Timlent  as  ever  when  it  occnis^  gppeaiB,  however,  io 
the  recent  experience  at  Islington,  where  Mrs.  Nicholl's  herd  was  a 
second  time  attacked.  The  plague  first  appeared  here  in  Jane, 
1866,  ran  throngh  the  sheds,  and  spread  thronghoat  the  coontry: 
it  reappeared  in  February  of  this  year,  again  ran  throngh  the  herd, 
-  bat  was  confined  within  the  premises  by  the  precautions  wfaicl^ 
sot  poBsible  twenty  months  ago,  are  now  forced  by  law. 

The  President  of  the  Royal  Agricultural  Society  did  well,  in  his 
AtiTiTnil  Address  in  December  laet,  to  insist  np<m  the  need  of  conra- 
dering  the  disease  as  a  confiagration ;  urging  npon  the  Government 
that,  just  as  the  whole  machinery  of  fire-^gines  and  firemen  is 
maintained  where  there  is  no  fire,  to  extingoish  it  shonld  it  arise, 
00  the  existing  machinery  for  stamping  oat  the  Cattle  Flagne 
ehoald  be  maintained  in  readiness  io  deal  with  it,  ^old  it  again 
attack  OS.  The  other  points  to  which  Mr.  Thompson's  address 
referred  are  also  of  first-rate  sgricnltnral  importance,  inclnding  the 
difficulties  of  the  labour  question,  the  need  of  developing  those 
departments  of  &irm  practice  which  lesolt  in  the  production  of 
anmial  food,  and  the  call  for  an  improved  agricultural  education. 
On  the  first  of  these  topics  he  declared  the  impoesibihty  of  carrying 
out  the  so-called  co-operative  system  in  larm  practice;  recom- 
mending, however,  as  a  much  moro  likely  expedient  for  retaining 
the  existing  agricnltural  labourers,  that  iarmers  generally  should 
adopt  what  is  already  a  common  practice  in  some  counties — the 
plan  of  either  letting  land  to  their  labourers,  or  otherwise  pro- 
viding tfaem  with  a  cow's  keep.  A  man  who  can  ensure  regmar 
work  at  &ir  wages,  with  snfEtcient  land  to  keep  a  cow  and  a  pig, 
and  obtain  even  a  moderately  good  cottage  among  the  Mends  and 
neighbours  whom  he  has  mown  from  childhood,  will  seldom  be 
found  willing  to  change  his  position  fi>r  the  crowded  courts  and 
alleyB  of  the  large  towns,  eren  by  the  temptation  of  conaideraUy 
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higher  mODBSj  wages.  Add  to  these  domeBtic  advantagefl  offered 
to  married  laboureis  a  Bjetem  of  piecework  p&ymeutB,  1^  which 
yousg  men  shall  be  remoneratod  according  to  the  actual  ralne  of 
their  Berricee,  and  it  is  piohable  that  the  ranks  of  the  Bgricnltaral 
labonrer  may  not  be  so  rapidly  thinned  aa,  to  the  great  incon- 
venience and  difGculty  of  the  &rmer,  of  late  yean,  they  have  been. 
The  increased  supply  of  animal  food — ^meat  and  m'lk — which  waa 
the  next  topic  r^erred  to  in  Mr.  Thompson's  addrees,  is  rapidly 
becoming  a  more  important  branch  of  English  agricultore.  Oittle 
food  is  being  grown  in  larger  quantity,  not  by  me  laying  down  of 
plonghed  lands  to  permanent  pasture  so  much  as  by  the  better 
Gultivatitm  of  green  crops  on  arable  farms.  Botations  of  crops  are 
altered  to  snit  the  denumda  for  an  increased  lire-stock.  Two  green 
crops  are  cnltirated  in  snocessioti,  and  clorers  and  grasses,  taken  in 
alt^-nat^  husbandry,  are  kept  down  more  years  than  one ;  and  the 
smaller  portion  of  each  &na  which  may  thus  sometimes  be  devoted 
to  corn-growing,  yields,  nevertheless,  an  increased  quantity  of  grain, 
owing  to  the  fertilizing  effect  of  the  larger  flock  of  sheep  or  herd  c^ 
cattle  which  is  thus  maintained. 

An  instmctive  paper  "Qathe  Application  of  Manures  "was  read 
by  Dr.  Yoelcker  before  the  London  Farmers'  Club  in  December,  in 
which  he  argned  for  the  immediate  application  of  &rmyard  dung  to 
the  land,  not  on  the  gronnd  that  loss  is  incurred  during  fermentation 
in  the  dnngheap,  bat  because  there  ia  considerable  loss  of  solnble 
sabstances  during  that  process  by  the  exposure  of  the  dnngheap  to 
lain.  The  unprofitableness  of  the  old-&^uoned  dnngheap  is  alleged 
to  be  owing,  not  so  much  to  evaporation,  as  to  the  washing  effect  of 
rains.  Thine  is  as  mnch  actually  of  ammonia  in  the  reduced  mass 
of  the  rotten  heap,  as  there  was  "potentially,"  to  nee  Dr.  Ure's 
phrase,  in  the  original  bnlk  of  the  fresh  muinre  there  hauled 
tt^thtir.  The  recommendation  to  pnt  the  manure  at  once  opon 
the  land,  even  though  it  be  antninn,  and  for  a  spring  crop,  is 
perhaps  hardly  safe  on  very  hght  land,  where  the  sou  has  less 
alality  to  rettun  the  products  of  its  dow  decomposition.  The 
remedy  for  the  immenEe  loss  of  fertihzing  material,  which  takes 
place  under  the  ordinary  management  of  the  dnngheap,  on  such 
fiirms,  is  to  adopt  the  plan  of  covered  yards,  where  the  mannre  ia 
allowed  to  accuranlate  under  shelter  until  it  is  carried  out  in  the 
spring.  Another  urgent  recommendation  of  the  Professor's,  in  con- 
Bection  with  the  application  of  all  kinds  of  manures,  was  to  take 
care  that  they  were  thoroughly  mixed  with  the  soiL  It  is  doubtless 
owing  to  the  perfect  distribution  of  their  fertilizmg  matters  through 
natocaUy  fertile  soils,  that  a  good  season  is,  on  snch  soils,  able  to 
produce  an  excesslTe  crop.  And  the  aim  should  be,  whether  in 
applying  bone-dust,  guano,  or  nitrated,  so  to  triturate,  reduce,  or 
diBBUve  them,  that,  after  applicati<ai,  ev&y  portitm  of  the  land 
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throagh  vhich  &  root  e&n  penetrate  Hball  contain  ita  share  of  the 
appUcation  ready  ae  the  food  'which  that  root  leqnires. 

The  recent  publication  of  the  agricoltaral  Btetigtics  collected  hy 
the  Board  of  Trade  does  not  materially  alter  the  conclnsioiis,  to 
which  stndents  of  that  Bnbject  had  already  been  led  as  to  the  actnal 
and  relative  areas  of  the  difierent  erope  cultivated  in  Great  Eritain. 
The  wheat  crop  in  England  and  Wales  was  formerly  estimated 
at  3,800,000  acrea,  it  la  now  declared  to  be  3,274,000.  The 
total  com  ciope  of  the  country  occupied  7,820,000  acres  in  1866, 
sgiunst  8,437^000  at  which  they  were  estimated  in  1857,  And  the 
green  crops  (food  for  cattle,  &c.)  are  pnt  at  2,890,000  acres,  against 
abont  3,000,000  which  was  the  estimate  ten  years  e^.  The  area 
letomed  as  permanent  paatnie  now  is  10,255,000;  it  was  fimnerly 
cetitoated  at  10,166,000  acres. 

A  clever  pamphlet  by  Mr.  Heywood,  of  Dunham  Massey, 
Cheshire,  points  ont  to  &rmers  that,  as  the  cultivators  of  Jiving 
plants  and  animals,  they  cannot  do  just  what  they  please,  as  they 
might  if  thev  were  the  manufacturers  or  manipulators  of  merely  dead 
material.  Living  creatures  follow  their  own  natural  laws,  and  our 
eSbrte  for  the  promotion  of  their  health  and  productiveness  must  be 
obedient  to  their  nature.  Indeed,  as  stated  in  the  'Agricnltnnd 
Gazette '  when  reviewing  Mr,  Heywood's  pamphlet,  the  keeper  of  % 
living  thing  must  be  its  most  humble  servant  if  it  is  to  prosper  in 
his  lunds.  The  nature  of  the  creature,  not  the  arbitrary  will  of  its 
master,  must  determine  the  treatment  it  receives.  And  the  &ct 
that  animals,  and  even  plants,  are  not  mere  maohineB,  capable  of 
producing  a  double  quantity  of  the  manu&ctured  article  &om  a 
doable  quantity  of  the  raw  material  snpplied  to  them,  rebukes  a 
great  d^  of  that  exuberant  and  urgent,  and  often  wild  advice, 
which  is  frequently  addressed  to  practical  agriculturists  by  the 
amateur.  (They  know  by  long  experience  the  limits  of  this  kind 
which  are  imposed  by  nature,  and  against  which,  or  over  which,  no 
man  ever  went  uninjured.  Within  those  limits,  howevet,  it  is  the 
part  of  a  vrise  and  energetic  man  thoroughly  to  cultivate  the  field 
which  is  his  own ;  and  thus  socoeesfal  high  &nning  consists  in  select- 
ing animals  and  plants  for  cultivation  which  have  great  natural 
powers  of  assimilating  food,  and  in  treating  them  fnUy  up  to  tbia 
tbeirpreoocious  nature. 

The  new  organization  of  Chambers  of  Agriculture,  to  which 
re&rffitce  has  bemi  made  in  previous  Chronicles,  has  gradoaUy  de- 
veloped duriug  the  past  quarter.  Buch  chambers  now  exist  in 
almost  all  parts  <A  ^  country,  and  there  is  a  central  institution  in 
London  professing  to  act  as  a  oonunon  monthpieoe  for  them  all, 
throngh  which  the  voice  of  the  agricultural  world  may  be  urged 
Qpon  the  Home  Secretary,  in  connection  with  any  amendment  or 
enactment  of  law  tiiat  is  desired.    The  consideratioii  of  the  Turn- 
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pike  Trmte,  with  the  maintonimce  of  roods  otbenriae  than  bj  the 
ontrsgeonsl;  expensiTe  toll  ejsbem,  is  the  topic  selected  for  their 
first  attempts  to  moTe  the  goveruineDt  of  the  conntry.  There  are 
seTeral  other  agricultural  topics  being  urged  in  Parliament,  which 
are  equally  deseiring  of  attentum  with  thin ;  and  they  are  being 
taken  up  by  indiridoal  members  in  the  House  of  Oommocs  with 
great  abihty.  Thus,  Frofeesor  Fawcett  urges  the  more  general 
enforcement  of  the  Factory  laws,  which  limit  the  hours  of  labour 
in  the  case  of  children  under  a  certain  age,  and  require  them  to  attend 
school  during  certain  hours  of  the  day.  Certamly  the  applicatioa 
of  these  laws  to  the  case  of  children  employed  in  the  fieM  would 
be  very  difficult,  chiefly  owing  to  the  immense  labour  of  inspectioB 
which  would  be  necesaary  to  see  that  they  were  duly  carried  oat ; 
but  it  cannot  be  doubted  that  compulsoiy  education  would  ulti- 
mate be  most  beneficial  in  the  agricultural  districts,  as  elsewhere. 

The  severity  and  impohcr  of  the  Qame  Laws  is  another  topic 
which  hae  lately  been  urged  very  effectively  upon  the  House  of 
Commons.  And  these  and  other  topics  of  a^-iculfcnral  interest 
will,  no  doubt,  form  the  subjects  of  discussion  before  the  newly  con- 
stituted Chambers  of  A^ricnttnxe  throughout  the  country. 

It  will  be  our  duty,  in  July,  to  report  the  place  which  amcnl- 
ture  has  occupied  in  the  great  International  Exhibition  at  Paris. 
The  preparations  for  its  doe  xepreeeutation  there  are  on  the  largest 
scale. 


2.  AECHffiOLOGY  AKD  ETHNOLOGY. 
Mb.  Engelhabdt's  important  work,  entitled  '  Denmark  in  the  Early 
Iron  Age,'  forms  a  worthy  sequel  to  the  publications  which,  treating 
of  earlier  epochs,  we  noticed  in  our  last  Chronicle.  The  Iron  age 
of  DenmaiV  has  been  divided  by  Professor  Worsaae  into  throe 
periods:  "the  Early  Iron  age,  fitnu  about  250  to  450  a.o.;  the 
Transition  period,  extoiding  to  the  close  of  the  seveDth  century; 
and  the  late  Iron  age,  terminating  with  the  introdnctioD  of 
Christianity  about  the  year  1000."  The  Early  Iron  age  commences 
with  the  introduction  of  three  very  imporbmt  elements  of  civil- 
ization, in  advance  of  those  which  characterized  the  Bronze  age 
immediately  preceding  it.  These  are  ^1)  the  nae  of  Iron ;  (2)  the 
employment  of  horses  for  riding  and  dxivisg ;  and  (3)  the  praaeasioii 
of  an  alphabet  of  Bunic  letters. 

A  comparison  of  the  antiquities  belonging  respectively  to  the 
Bronze  and  Early  Iron  ages  exhibits  very  remarkable  contrast,  of 
which  it  will  be  desirable  to  mention  a  few.  The  weapons  and 
cutting  instruments  of  the  Early  lion  i^  were  invariably  made  of 
iron,  and  present  a  high   degree  of  uiish :   instead  of  the  cast 
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bronze  swords  of  the  preriotis  period  ve  now  have  to  deal  witit 
damascened  and  welded  swords  of  iron.  Bronze,  or  more  properly 
brass,  was,  however,  in  use ;  bnt  zinc  was  mixed  with  the  co^rner 
instead  of  tin.  The  use  of  gold  is  common  to  the  two  periods ;  ont 
sitTer,  ivory,  glass,  agate,  and  porcelain  beads  appear  to  have  made 
their  firat  appearance  during  the  Early  Iron  age.  The  ornamen- 
tation of  the  manuiactared  article  differed  very  .strikiiigly  in  the 
two  periods:  in  the  Bronze  age  it  was  geometrical,  stiff,  and 
monotonous ;  in  the  Early  Iron  age  it  consisted  of  heads  and  figures 
of  animals,  human  figures,  stars,  pearls,  &c.,  and  not  un&eqnently 
of  A  religions  device  known  as  the  fylfot.  Boats  of  consiaerable 
size  were  built  during  this  period,  one  fonnd  in  Nydam  Moee 
measuring  seventy-eeven  feet  m  lengtL  Boman  autiquitiea  have 
been  fonnd  mixed  up  with  those  belonging  to  the  inhabitants  of 
Denmark  at  this  period ;  but  they  rarely  occur  alone,  and  not  a 
mngie  Boman  Bepulchre  has  been  met  with. 

Now,  contrasting  these  characteristics  of  the  two  periods,  it 
becomes  an  interesting  question  whether  they  lead  to  the  inference 
that  the  transition  &om  the  Bronze  to  the  Early  Iron  age  waa 
gradual :  the  result  of  an  advancing  civilization,  and  of  peaceful 
intercourse  with  other  nations ;  ot  whether  they  point  to  the  coa- 
clnsion  that,  at  the  termination  of  the  Bronze  period,  Denmark  waa 
invaded  by  a  more  highly  civilized  people  ?  Mr.  Engelhardt  dis- 
coBsee  this  qneation  very  clearly,  and  accepts  the  latt^  alternative. 
There  is  no  connecting  link  between  the  swords  of  the  Bronze  and 
those  of  the  Early  Iron  age ;  we  have  to  do  with  "  new  ornaments 
as  well  as  new  materials,  and  a  different  composition  and  treatment 
of  those  formerly  known."  The  artistic  ornamentation  does  not 
indicate  the  in&ncy  of  art,  and,  what  is  remarkable,  there  is 
obeervable  "  a  decline  of  art  from  its  comparatively  high  develop- 
ment in  the  early  period  of  the  Iron  age,  to  a  much  lower  etand^d 
towards  its  concfuaion,  with  regard  to  style  and  form,  aa  well  as  to 
technical  skill  in  mdial-work.'  Then  the  sudden  appearance  of 
horses,  already  domesticated,  and  the  equally  sudden  poesessiou 
of  an  alphabet  point  in  the  same  direction. 

Anouier  question  now  arises :  Who  were  the  invaders  ?  Mr. 
Engelhardt  observes,  "The  Bomans,  we  know,  never  conquered 
Denmark.  Their  armies,  assisted  by  their  fleets,  came  as  bt  as  the 
Elbe,  but  never  beyond  it ; "  but  we  cannot  find  that  he  endeavours  to 
coine  to  aor  conclusion  on  the  subject,  or  even  that  he  raises  the  qnes- 
tion.  Indeed,  perhaps  the  only  passage  in  the  book  bearing  on  it 
is  a  footnote,  in  which  it  is  stated  that  Dr.  L.  Mnller  considers 
the  religious  symbol  termed  the  fylfot  "to  have  originated  in 
Efistem  Asia,  from  whence  it  spread  over  a  great  part  of  Europe." 
At  present  it  would  probably  be  futile  to  enter  into  any  argument 
on  this  point,  but  as  oar  knowledge  of  the  antiquities  of  _tbe  Bfune 
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date  in  other  oonntriee  becomes  more  extended,  we  ought  to  become 
prepared  to  grapple  with  a  problem  of  bo  mudi  interest. 

A  work,  entitled  '  L'Homme  foasile  en  Europe,  son  Industrie,  see 
Mcenrs,  see  (Eavree  d'Art,'  by  M.  Le  Hon,  has  just  been  published  -iit 
BroBsels ;  and  as  the  subject  of  it  is  co^^tensiTe  with  tae  range  of 
this  chronicle,  it  ought  not  to  he  passed  over  without  notice  in  these 
pages.  At  the  same  time,  as  a  work  of  this  kind  neceesarily  partakes 
more  or  less  of  the  natoie  of  a  compilation,  a  detailed  analysis  of  ib 
would  simply  be  a  repetition,  in  a  great  measure,  of  what  has 
already  be^  stated  in  this  and  our  last  Chronicle.  We  shall  ther&- 
£3re  select  for  record  one  or  two  observations  of  the  author,  which 
contain  what  seem  to  be  expreflsions  of  original  Tiews  on  certain 
sabjecte ;  and  we  must  state  onr  r^ret  that  they  do  not  in  all  cases 
bear  soch  intrinsio  marks  of  probability  as  to  ensure  their  un- 
qneetioned  acceptance.  M.  Le  Hon  yery  properly  places  the  first 
appearance  of  man,  according  to  oar  preset  knowledge,  after  the 
epoch  of  Elephds  meridtonaliB,  the  evidence  of  his  contemporaneity 
with  that  ammal  being  too  doubtful  for  aecept&nce.  In  l!nrope  he 
believea  man  to  have  first  appeared  after  the  diminution,  to  a 
greater  or  lees  extent,  of  the  ice  of  the  Glacial  period,  and  after  the  con- 
temporaneous upheaval  of  that  contineat.  He  seems  to  &Tour  the 
idea  that  the  human  race  migrated  &om  Asia  to  the  newly  raised 
countries ;  but  at  the  some  time  he  believes  man  to  have  been  very 
little  more  civilized  than  uniTimlH  ^  and  amongst  other  ehatacter- 
istiea  of  our  remote  anoeetors,  he  enumerates  that  of  their  Udh, 
indicating  that  they  lived  on  fruits  and  roots ;  but  how  M.  Le  Hon 
became  possessed  of  this  astonishing  idea  sorpaasee  onr  oon^iie- 
hension. 

The  snihor  discusses  the  question  whether  the  early  care- 
dwellers  were  cannibals.  He  accepts  the  evidence  in  support 
of  an  affirmative  condusicm,  but  doubts  its  snfGciency ;  and,  mtii 
much  reason,  he  leaves  the  matter  without  coming  to  a  deci- 
sion. It  will  not  be  necessary  for  us  to  discuss  the  questions 
raised  in  the  suoceediog  chaptei^  which  contain  very  little  that  is 
new,  but  a  great  deaf  that  must  be  useful  to  a  student.  We 
shoidd  observe,  also,  that  in  treating  of  the  ages  of  polished  stone, 
of  bronze,  and  of  iron  (Early  Iron  ^e),  t^  author  seems  to  be 
much  more  at  home  than  in  i&scusrang  the  earlier  periods,  of  which 
his  aoconut  is  excessively  meagre. 

Mr.  J.  E.  Lee  has  published  in  the  '  Geological  Magazine '  for 
last  December  a  translation  of  three  reports  by  Dr.  Oecar  Fraas, 
"  Oa  the  Pre-historic  Settlements  of  the  Eeindeer  Age  in  Southern 
Germany."  It  appears  that  the  deepening  of  the  spring-head  and 
the  watercourse  of^the  Schnssen  brook,  by  the  proprietor  of  some 
milla  in  SchuBseDreid,  led  to  the  discovery  of  gigantic  horns  of  the 
reindeer,  with  sm/^ler  ones  of  all  ages,  as  well  as  hones  of  the  same 
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animal,  whidi  had  been  cracked  to  get  out  the  marrow.  Beeidea 
the  remains  of  the  reindeer,  were  foaad  those  of  oxen,  bean,  wolves, 
the  horae,  and  the  glutton,  as  well  as  of  birds  and  fish.  "  A  large 
proportion  of  the  noma  hare  been  formed,  in  a  v&rj  simple  and 
inartificial  manner,  into  clnbs  or  hanmiers,  awls  (some  of  whidt 
have  projecting  ears),  or  into  agricnltaral  tools,  and  other  imple- 
ments  of  incipient  industry."  About  600  Bpeoimens  of  flint  dakes 
were  discovered,  beeidee  a  number  of  flint  cores,  bat  "  no  trace  of 
metal' was  found,  nor  the  mark  of  anything  at  all  approaching  that 
of  a  metal  tool." 

As  regards  fbe  age  of  these  remains,  Dr.  Fraas  has  made  obaer- 
vations  bearing  both  on  their  relative  and  their  abeolute  date.  Their 
relative  age  he  infers  to  be  &r  greater  than  that  of  any  of  the 
Lake-dwelbi^,  and  he  seems  to  indicate  his  belief  of  their  contem- 

graneity  with  the  remains  of  the  Eeindeer  period,  discovered  in  the 
>rdogne  by  MM.  Lartet  and  Christj.  As  to  the  absolute  date 
which  ctLD  be  assigned  to  them,  we  most  quote  Dr.  Fraas's,  or 
rather  Mr.  Lee's,  own  words: — "But  a  short  time  siace  there  was 
here  the  pleasant  little  tarn,  the  spring-head  of  the  brook  Schuasen ; 
700  years  &gp  the  Pramonstraten«an  monks  built  their  monastery; 
1,000  years  still  earlier  a  Bomaa  road,  with  all  its  traffic,  is  said  to 
have  passed  this  way;  bat  long  before  all  these  periods  there 
ensted  here  a  settlement  where  numaa  beanga  canied  on  aU  the 
avocations  of  life." 

Amongst  the  intereeting  monumente  of  antiquity,  which  render 
the  valley  of  the  Mississippi  ao  attractive  to  the  student  of  Ameri- 
can arolueology,  few  have  .obtained  more  attention  than  the  group 
of  "sacred  encJosnres,"  or  "forts,"  whichever  they  may  be,  near 
Newark,  Ohio.  Beeidee  these,  "  scattered  over  the  same  plain,  and 
crowning  the  neighbouring  hills,  are  numerous  tumuli,  or  mounds, 
evid^t^  erected  by  the  same  people  that  bailt  the  larger  works." 
In  a  "  Description  of  an  Ancient  Bepnlchral  Mound,  near  Newark, 
Ohio,"  publisned  in  the  last  volume  of  the  '  American  Journal  of 
Science,  Mr.  0.  C.  Marsh,  &om  whose  paper  we  have  just  quoted, 
describee  the  results  of  an  excavation  into  one  of  these  mounds.  In  it 
were  found  sevwal  skeletons  and  parts  of  d^tons,  showing  in  sraoe 
cases  that  the  interment  had  been  performed  vrith  great  care  :  with 
them  were  associa^  joles  of  charred  bones,  the  migmento  of  soma 
of  which  were  recognizable  as  human ;  showing  that  the  interment 
of  some  individuals  was  accompanied  by  a  kind  of  incrematory 
rite.  With  some  fragmentary  remains  of  a  child  was  found  a 
string  of  beads,  neatly  made  of  native  copper,  without  the  aid  of 
fire,  by  hammering  the  metal  in  its  original  state.  On  the  same 
string,  arranged  at  regular  intervals,  were  five  BheU-beada,  of  the 
same  diameter,  but  about  twice  as  long  as  those  of  copper. 

At  1^  base  of  the  mound  was  found  a  cist,  or  grave,  which  had 
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been  occavated  in  the  soil  before  the  monnd  itself  was  oommflncecL 
Id  it  were  foimd  parte  of  at  least  eiglit  skeletonB,  belonging  to  indi- 
Tidnalfi  of  different  agea ;  the;  had  evidently  been  thrown  in  cst&- 
lesaly,  most  of  them  soon  after  death,  and  thns  presented  a  etriking 
contrast  to  the  evideucefi  of  careful  burial  in  the  numnd  itsell 
Eleven  ekeletons  were  discovered  by  Mr.  Marsh  in  each  a  condition 
as  to  prove  that  the  individnab  had  been  buried  in  a  hurried  and 
careless  manner,  and  he  statee  that  "nearly  all  of  these  remains 
were  those  of  women  and  children." 

With  the  skeletons  were  found  implements  of  £int  and  chert, 
remains  of  varions  animals,  all  of  which  are  ertiU  living,  and  most  of 
them  still  inhabiting  Ohio.  Two  veoels  of  very  ooarse  pottery, 
were  discovered ;  some  heematite  powder,  which  was  probably  naed 
as  paint ;  togetiier  with  needles,  spoons,  a  whistle,  a  apatiila,  and 
other  objects  made  of  bone.  The  manner  in  which  the  teeth  were 
worn  indicates,  says  Mr.  Marsh,  "  that  the  monnd-boilders,  like  ^e 
ancient  Egyptians,  and  the  Danes  of  the  Stone  age,  did  not,  in 
eating,  we  me  incisive  teeth  for  cutting,  as  modem  nations  do." 
We  must  conclude  oar  notice  of  this  very  interesting  paper  by 
elating  that  the  author  infers  the  large  proportion  of  sn:^  children 
represented  amongst  the  remains  to  indicate  "  for  this  case  a  rate  of 
in&nt  mortality  (about  thirty-three  per  cent.)  which  is  mnch  higher 
than  some  have  supposed  ever  existed  among  rude  nations." 

The  '  Antlmipolc^cal  Beview'  for  January  contains,  amongst 
other  articles  of  mterest,  what  we  believe  to  be  the  most  tangible 
acconnt  yet  published  of  the  characteiB  and  the  age  of  the  hnman 
'iw  found  in  the  Trou  de  la  Naulette,  in  the  Valley  of  the  Lease. 
t  is  contained  in  a  summary  of  a  ^per  read  before  the  Anthropo- 
logics!  Society  of  London  by  Mr.  C.  Garter  Blake,  who  had  been 
BKit  hj  that  SocieW  to  rep^  on  the  recent  explorations  of  the 
Bone-caves  of  the  VaUer  oi  the  Lesse  conducted  by  Dr.  Dupont, 
onder  the  ao^ces  of  uie  Belgian  Qovemment.  As  Mr,  Blake's 
conclnaions  are  given  categorically  in  a  very  brief  form,  we  cannot 
do  better  than  record  them  verbatim,  as  follows :— "  (1)  That  tha 
deposit  of  stratified  '  lehm '  under  stalagmite  in  the  Trou  de  la 
Kanlette  was  due  to  the  action  of  slowly  operating  causes.  (2)  That 
the  individual  whose  jaw  was  found  therton  was  oont^nporary  with 
the  elephant  and  rhmoceroe,  whose  remains  are  embedded  under 
like  conditions.  (3)  That  some  of  the  characters  afforded  l^  the 
kw  indicate  a  resemblance  to  the  jaws  of  the  Slavonic  peoples  of 
Eastern  Europe,  as  especially  ex^nplified  in  the  Masures  and 
Wends.  (4)  That  some  of  the  characters  of  the  jaw  from  the 
Trou  de  U  Ji^ulette  indicate  a  strong  resemblance  to,  and  exaggera- 
tion o^  the  cbaraoters  afibrded  by  toe  melanous  noes  of  men,  and 
espec^y  the  Australian.  (5)  That  the  above  diaracters  a£brd  a 
diatinctaon  betweat  the  remains  fbond  in  the  Troa  de  la  Naulette 
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and  the  Tron  de  la  Frontal,  wUch  laUer  contained  tlie  Beindeer- 
period  individuals,  strongly  resembling  the  GalmookB  of  the  present 
day." 

We  hope  that  the  detection  of  these  TarionB  resemblancGB  may 
hereafter  prove  to  l)e  well  founded ;  bnt  at  present  the  evidence 
Beems  remarkahly  dight.  We  also  look  forward  to  some  explana- 
tion of  the  association  in  one  indiridnal  of  chatactere  belonging 
to  the  Masnree  and  the  Wends,  with  others  afibrded  by  those  races 
which,  in  the  euphemistic  dialect  of  anthtopologiste,  are  contdder- 
atelytermed  "melanonB." 

The  nsee  to  which  the  ordinary  types  of  Flint  Implements,  of 
the  larger  sort,  were  put  by  the  people  who  made  them,  have  been, 
in  the  minds  of  most  anticmarieB,  asBociated  more  or  leas  with  war 
or  the  chase,  though  some  iiave  sought  to  prove  that  they  were 
used  for  more  peacefol  and  hncolic  purposes,  such  as  digging  roots. 
The  smaller  implements  are  also  generally  supposed  to  have  been 
QBed  ae  cutting  or  scraping  instruments  of  some  kind ;  but  Pro- 
fessor Steenstrup  has  recently  pnhliahed  a  paper,  entitJsd  "  Imod 
Hr.  Professor  Woreaae's  Tvedeling  af  Stenalderen ;  et  Bidn^  til 
Forataaelsen  af  Rtenalderens  Kultur  her  i  Norden,"  in  which  he 
compares  them  with  certain  stone  objects  used  by  the  Esquimaox 
for  the  purpose  of  sinking  their  hool^,  £c.,  in  fishing.  This  idea 
is,  to  an  Englishman,  not  a  little  novel,  and  hard  to  admit ;  but  to 
a  Scandinavian  it  may  be  more  fiuniliar,  as  the  figures  given  by 
Professor  Steenstrup  show  a  considerable  resemblance,  in  form  and 
proportionB,  between  the  objects  compared.  At  any  rate.  Professor 
Steenstrnp's  reputation  is  Buch  that  an  expression  of  his  deliberate 
opinion  commands  an  unprejudiced  consideration. 


3.  ASTEONOMT. 

{Indvding  the  FroceedinffS  of  the  Royal  Astronomical  Socie^,) 

The  gold  medal  of  the  Royal  Astronomical  Society  has  beeo 
awarded  to  Hr.  Hoggins  and  Dr.  Miller,  iointly,-  for  their  researches 
into  the  physical  and  chemical  conBtitation  of  fixed  stars,  nebulie, 
and  coniets,  by  means  of  Spectrum  Analyms.  Our  readers,  who 
have  been  presented  from  tmie  to  time  with  the  resnltB  of  the 
important  investigations  made  by  the  medallists,  will  recognize  the 
jostice-of  the  award. 

The  results  of  obBervatiouB  made  by  our  leading  astronomers 
upon  the  November  meteors  are  now  before  na.  In  some  reepects 
tney  are  disappointing.  We  cannot  but  feel  that  although  the 
display  had  been  predicted,  it  came  after  all  somewhat  as  a  surprise. 
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We  luiai  aooordingly  a  class  of  obeerrationg,  which,  had  the  shower 
been  more  conEdently  expected,  wonld  certainly  have  been  sng- 
geeted,  —  we  refer  to  prearranged  comparisoQ-obeer^itLOQS.  If 
obserrers  separated  by  suitable  distancee,  had  aeragned  themselTes 
the  taak  of  recording  the  phenomena  presented  by  the  first  cliarao- 
teristic  meteor  appearing  after  certain  definite  epochs,  we  conld  not 
have  iailed  to  have  satisfitctory  erid^ice  respecting  the  ayerage 
height  and  Telocity  of  the  shooting  stars  which  composed  the 
shower.  The  diBplay  loses  half  its  significance  for  the  want  of  this 
sort  of  evidence.  Professor  Chaliis  justly  remarks  on  the  improba- 
bilitr  that  (withont  some  sach  arrai^ement  aa  we  have  snggeeted) 
single  meteors  could  be  observed  "  in  different  localities ; "  he  adds, 
wim  apparent  regret  that  so  £ivoiirable  an  opportunity  was  allowed 
to  pass  nnosed, — "  it  now  appears  to  me  that  this  chws  of  obeerra- 
tions  is  of  ^^at  importance  with  respect  to  the  theory  of  the 
phenomenon. 

The  determination  of  the  "  radiant  point "  of  the  shower  vras 
effected,  however,  in  a  most  complete  and  satis&ctory  manner.  It 
wiU  be  remembered  that  in  Humboldt's  '  Cosmos/  some  donbt  ia 
expressed  as  to  Leo  bdng  the  tme  oonstellation-radiaDt  of  the 
November  shower.      The  accompwiying   Fignre  will  show  that 


donbt  can  no  longer  exist  on  this  point  It  represents  "  the  sickle  " 
in  Leo,  within  which  group  it  had  hum  annonnoed  that  the  radiant 
point  might  be  looked  for  The  evidence  hi  the  determination  of  tbia 
point  was  of  a  twofoM  character: — First,  in  the  immediate  oeigbbonr- 
voi«  rv.  »-  I 
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hood  of  tile  radiBnt  point  (he  paths  of  meAeors,  bong  foreshortowd, 
would  be  lednced  to  mere  pdnte;  secondly,  the  paths  of  all  the  meteors 
produced  backwards  would  m^cate  by  their  comioon  interaection 
near  a  single  point  the  existence  and  position  (^  the  radiant  centre. 
Moet  of  onr  oest  ohseiTeia  obtained  satiB&dory  evidence  of  both 
aorta;  all  recognized  the  latter  phenomenon.  In  the  ^Bgfnre  the 
results  of  nine  sets  of  obeerrationB  nave  been  recorded : — The  small 


cross  marked  (1)  indicates  the  radiant  point  detennined  by  Mr. 
Alexander  Herschel;  (2)  we  have  dedooed  &om.tiie  map  of  the 
Greenwich  obBerrera ;  (3)  marks  two  crosses — the  upper  Mr.  Hind's, 


Uie  lower  Sir  J.  Herachel's  determination  ;  (4)  is  Mr.  Pritchard'a , 
(5)  Professor  Grant's ;  (6)  Professor  Adajae's ;  (7)  marks  two 
crosses — the  upper  Profeasor  Challis's  determination,  the  lower  Mr. 
Baxendell's,  Mr.  Herschel  quotes  ten  other  reeults,  some  of  which 
we  have  omitted,  as  appearing  to  he  the  results  of  less  exact  obser^ 
yation ;  others,  becanse  there  was  no  space  for  them  in  onr  figors. 
For  instance,  Mr.  Penrose's  determination  cdnoides  almost  exactly 
with  Fn^esBor  Grant's. 

Mr.  Maclear,  who  observed  the  shower  at  the  Boyat  Obserrat«»y, 
Gape  of  Gt>od  Hope,  considers  that  the  radiant  point  was  nearer 
Be^ns  than  i^,,  and  about  i;,  but  he  did  not  particnlarly  note  its 
position. 

On  one  point  the  above  evidence  seems  de(»fflve.  ^Die  met«org, 
at  the  time  of  our  encountering  them,  were  neithca;  crossing  the 
earlii's  orbit  from  without  inwards,  nor  from  within  outwards,  by  an 
apprectable  angle.  In  the  figure,  the  cross  on  the  Ecliptic  indicates 
the  point  en  the  celestial  sphere  towards  which  the  eaiih  was 
bavellii^  at  the  moment  of  encounter— or,  more  exactly,  the 
point  towards  which  we  in  England  were  being  carried  by  the 
combined  effects  of  the  earth's  revolution  and  rotation.  The 
dotted  line  indicates  the  lonettode-circle  through  this  point  (which 
has  been  called  the  "  apex  of  me  earth's  way  ").  Now,  the  bet  that 
the  radiant  point  lies  m  the  neighbourhood  of  this  point  at  all,  shows 
that  we  meei  the  meteor-zone ;  the  &ct  that  the  radiant-point  lies  about 
10°to  tiienorth  (along  the  dotted  Une)  shows  that  the  zone  crosses 
tiie  earth's  orbit  from,  the  north  southwards,  at  an  angle  greater  than 
10°,*  or,  aa  it  is  technically  expressed,  that  the  meters  are  at  their 
deeoending  node,  when  we  encounter  them.  If  the  radiant-point 
had  liun  to  tiie  left  of  the  dotted  line,  the  &ct  would  have  shown 
that  the  zone  crossed  onr  orbit  from  within  outwards — that  ia,  that 


Ulyby  tl 


■  If  wa  bavel  northnrdi  sfnioit  a  rain-ahower  blown  tonthwarda,  ve  are  met 

'-"-  'n;  tbeahower  than  Swe  bk  at  rest :  in  other  wonli,  tbe  aiiotrer  seemi 

1  point  lowci   down  tmmd*  Uis  north ;   the  amount  of  ohaneo 

__,_.  ■  Telocity.    Annming  the  meteors'  velocity  not  to  differ  greatlj 

bom  the  earth's  (a  prolable  oasmnpiUon,  as  we  aball  see  pmentlv^  the  angle  of 

.~,  ;-j,„4_.  -  , —  :_.v_-^- ^  j:«_- ■,_  .^^^  ^ff.    p^fegao,  Newlon'i 

Id  make  tb«  angle  about  19°. 


ftom  the  earth's  (a  protable  aasmnption,  as  we  aball  see  pmently^  t 
10°  indloatea  a  troe  inolination  not  differing  ereatlj  tiom  i<f.  Profess 
awatj  that  Ou  period  of  the  meteon  ia  851  tbjt,  woold  make  tb«  aogl 
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the  meteoTB  Were  increasiiig  their  distaaoe  &om  tii6  son,  wldld  tbe 
nreise  wonld  have  been  abown  if  the  radiant-point  had  been  on 
the  right.  If  ve  attach  equal  valne  to  each  of  the  determinations 
indicsted  in  the  figure,  we  must  take  as  the  mean  podtian  of  the 
ndiant  a  point  not  appreciably  removed  from  the  dotted  line. 

It  folkwB  that,  eitiier  the  orbit  in  which  the  meteoric  ztme 
or  flight  trarela,  is  nearly  cirotilar,  or  (which  eeemB  lees  proba- 
Ue)  tiiat  the  deacending  node  of  the  orKt  coincidee  (rery  nearly) 
viUi  ita  aphelioti  or  perihelion  distance.  AsBOming  an  orbit  very 
Dearly  (drcnlar,  we  mnat  assign  to  the  meteors  a  p^iod  not  differ- 
ing by  caanT  days  &om  that  of  our  own  eerth.  To  aoooont 
Luther  for  uie  period  of  thirty-three  years,  which  separates  snc- 
oeflsiTe  recnrrencee  of  maximnm  intensity,  we  mnst  hare  a  period 
catber  exceeding  or  &llitig  short  of  one  year  by  about  l-SSrd 
port,  that  is,  by  abont  mvea  days.  If  we  accept  Ertsl's  view 
that  the  three  cold  days  in  May  are  dne  to  the  interpositioa 
of  the  meteor-sone  between  the  earth  and  ann,  we  mnst  suppose 
the  mean  distance  of  the  meteors  from  the  son  to  be  less  than  the 
earth's  mean  distance,  and  therefore  we  mnst  take  the  shorter 
period,  abont  354  days.  All  the  cironmstances  of  the  isone's  motion 
may  be  determined  with  these  data,  and  nothing  is  wanting  bnt 
exact  observations  of  the  velocity  with  which  the  November  me- 
teors travene  oar  atmosphere,  to  eetabhah  Frofeesor  Newton's 
views  on  a  snre  besiB.  Profeesor  Adams  has  gone  throngh  the 
reqnisite  calcnlations  for  obtaining  the  approximate  elements  of 
the  orbit ;  but  confirmatory  observations  are  as  yet  vrantang. 

Oar  readers  are  not  to  nnderstand,  however,  that  wy  donhi 
remains  respecting  the  planetary  motions  of  meteors.  The  mere 
mathematical  evidence  afforded  by  their  apparent  motions  is 
enfBcient  to  establish  this  point  on  as  sore  a  basis  as  that  of 
the  Copemican  theory  iteea.  All  that  remains  in  doabt  is  the 
exact  lorm  and  position  of  the  orbit  described  by  the  meteor 
fli^t  aronnd  the  son. 

The  obeeo^rations  made  at  the  Gape  Town  Observatory  are 
worthy  erf  careful  examination.  Briefly,  they  amount  to  this : — 
The  display  was  well  seen,  bnt  not  quite  so  rich  as  in  Eng- 
land; the  time  at  whidi  the  shower  reached  its  maximnm  was 
about  2h.  10m.  a..u.,  Gape  Mean  Time,  oorr«eponding  to  abont 
1  A.1I.  Greenwich  time;  so  that  the  display  there  reached  its 
irmTimiim  abont  ten  minntee  or  a  quarter  of  an  hour  earlier 
(as  to  abeolnte  time)  than  in  England,  where  1  h.  15  m.  was 
noted  aa  the  hour  of  maximum  intensity;  at  Cape  Town,  as 
in  England,  the  period  daring  which  the  display  lasted  (in  s 
marked  form)  was  abont  2^  hours.  To  interpret  these  results 
we  must  form  a  conoeption  of  the  euth  as  it  was  actnaDy  sito- 
ated  during  the  night  of  November  14th.     An  observer  placed 
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in  space  being  the  enith,  as  it  tiaTeQed  onmtds  at  the  nte  of 
65,000  miles  fm  .honr  would  have  seen  its  northern  pole  well 
within  the  darkened  half-disc ;  England  would  have  been  bronghi 
into  view  before  Gape  Town, — En^and  more  than  an  horn  iefore. 
Gape  Town  neorlj  an  honr  afier,  local  midnight.  Kow,  if  betweeB 
our  obserrer  and  the  adTancing  e^th,  there  were  mtnate  a  plane  of 
meteors  inclined  19°  to  the  ecliptio,  he  wcmld  have  seen  the  lower 
or  sonthem  half  of  the  disc  plnnging  first  through  the  plane^ 
the  upper,  or  northern  half^  appearing  last.  The  mat,  then,  that 
some  tem  minolfie  or  a  qoarter  oi  an  hour  elapsed  betwe^  the  max- 
imnm  displays  ak  Gape  Town  and  England,  is  fully  acooonted 
tar.  The  earth  in  that  time  travelled  forwards  aome  14,000  mikfl, 
but  Us  motion  relatiTely  to  a  plane  inclined  19°  to  the  ecliptic  wonld 
be  only  one-third  of  tnis,  or  (roi^hly)  about  endu^  to  shift  the 
plaue  ^m  Gape  Town  to  F-ngland  The  &ct  that  the  display  was 
■omewhat  leas  rich  at  Gape  Town  is  explained  by  the  cdrcumstance 
that  the  earth's  snrfaoe  raicountered  the  plane  ksB  directly  on  the 
Bouthem  hemisphere,  where  contact  first  took  place,  than  on  the 
Dorthem  hemisphere,  which  was  bowed  down  towards  the  planet 
The  &ct  that  the  display  tasted  nearly  Ihree'hours  shows  that  the 
ihicknest  of  the  meteor  zone  cannot  be  kee  than  60,000  miles. 

The  &ct  that  do  display  was  seen  in  America  does  not  prove, 
as  many  have  supposed,  that  the  extent  of  the  zone  is  smalL  It 
fbllows  oondufdvely,  &om  the  results  just  examined,  that  Am^ica 
was  on  the  following  (or  sheltered)  hemisphere  of  the  earth  during 
the  whole  time  that  she  occupied  in  plunging  through  the  meteot^ 
cone.  liierefore,  the  invisibdity  of  the  display  in  Atiwruy  offinrda 
additional  evidence  respecting  the  ihtchneu  m  the  zone,  showing 
ttiat  it  cannot  greatiy  exceed  the  above^iamed  estimate,  but  supplies 
no  evidence  whatever  as  to  the  extent  of  the  zone. 

From  the  &ct  that  Eng^laod  was  bt  advanced  spon  the  earOL's 
forward  hemisphere  at  the  epoch  of  maximnm  display,  it  ia  demon- 
strable that  every  meteor  which  then  made  its  appearance  above 
the  horiz(»i  of  any  place  in  England,  must  have  readied  the  earth's 
surfitoe,  or  have  been  dksipated  in  the  atmosphere, — unless '  we 
assume  a  height  of  several  hundred  miles  for  the  meteors.  Even 
this  assomption,  which  is  opposed  to  all  evidence  resulting  from 
exact  observation,  would  only  allow  the  escape  of  a  few  meteors, 
seen  low  down  towards  the  north-weet  The  &ct  that,  for  every 
msteor  which  grazes  onr  atmosf^ore,  hundreds  must  enter  it  in  a 
diiect  line  for  the  earth's  snr&ce,  seeoui  to  have  escaped  the  notice 
of  mauT  who  have  theorized  on  the  subject.  It  shows  that  for  aU 
but  the  lai^est  meteors  onr  atinoepheve  acts  as  an  efficient  "  buffer," 
deadening  their  impulse  so  thorooghly  that  they  axe  vapori^  l^ 
the  heat  equivalent  to  tbaii  lost  velocity. 

The  speotrum-analyais  of  the  November  metecos  appears  to 
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hoK  been  lenntigfiuittny  thu  ilutt  (^  the  Angnst  meteors  effected 
1^  Mr.  A.  HerscbeL  The  soddeQ  oeesatioii  of  the  di^plar  pz«- 
Teated  Mr.  Henchel  from  ittending  to  this  point  as  he  had  intoided 
to  do.  Mr.  Browning  notes  the  probeUe  appearanos  of  a  yelloir 
line  in  the  spectn  of  eeveral  meteon,  and  of  a  line  of  green  light 
in  the  spectra  of  two  meteors. 

Heir  Schmidt's  ofaserration  of  the  disappearance  of  the  Innar 
czater  LinnS  has  receiTed  the  attenti<Ht  it  aesetred.  It  eeenis  to 
be  now  placed  beyond  a  doubt  that  a  change  has  ooonrred  at  this 
point  01  the  moon's  snifiice.  Obeerrers  have  often  before  had 
occasion  to  suspect  the  occurrence  of  raiiatdon,  but  hitherto  there 
has  been  no  obsenration  so  satis&ctory  as  that  made  br  Herr 
Schmidt.  We  not  only  hare  his  eTidence  that  he  has  been  uuniliar 
with  die  mountain  since  1841,  bat  the  drawings  of  Lohimaon 
(1833),  who  described  the  crater  as  Teir  deep.  It  moat  be  ex- 
I^ained  Hiat,  for  the  Batisbctory  obeerration  (A  a  lunar  crater,  the 
sun  must  hare  ouly  a  small  elevation  at  that  pcdnt  of  the  moon's 
sniJBGe, — in  other  woida,  we  most  obeerre  the  epot  whoi  near  the 
terminator.  The  crater  now  obscured,  used  to  oeoome  visible  as  a 
crater — that  is,  in  shadow — ^wbeu  the  son's  elevation  was  lees  than 
6°.  " Now"  saya  Schmidt,  " in  lower  altitudes  of  the  sun,  and 
eloee  on  the  phase,  not  only  is  a  crater  never  visible,  but  there 
si^>ears,  in  a  good  light,  and  with  magni^'ing  powers  of  from  800 
to  SOO  at  most,  a  very  delicate  hill  of  300  toisea  (about  1,920 
Kngliflh  feet)  in  diameter,  and  5  to  6  toisee  (about  35  feet)  in 
hogbt."  As  a  light  ^wt  Linn^  oontiuoes  always  visible ;  as  a 
czater  it  has  entirmy  disappeared.  From  views  taken  lately  In 
Bcxne  of  our  most  careful  observers,  it  would  seem  as  if  the  doud, 
or  haze^  which  appears  to  have  hung  over  the  crater,  were  being 
DOW  gradually  oiseipated.  Probably,  in  the  course  of  a  lunation 
or  two,  we  shall  have  more  definite  intelligence.  It  will  be  vrell  to 
avoid  speculation  until  observation  has  done  its  work.  In  the 
meantime,  we  have  additional  evidence,  if  any  were  needed,  of  tilte 
value  and  necessity  of  the  lunar-mapping  now  in  progress. 

We  have  again  to  refer  to  the  variable  T  Corome,  whose 
sudden  outbreak  fisrmed  one  of  the  most  noteworthy  astronomical 
events  of  die  year  1866.  The  whole  significance  of  this  occurrence 
depended  on  the  question  whether  it  were  really  a  sudden  ontbieak, 
or  whether  the  star  arrived  at  its  niftximum  of  brilliancy  by  a 
gradual  process  of  change.  Mr.  Hind,  therefore,  did  well  in 
calling  the  attention  of  astronomera  to  the  reported  obeervationB  ti 
Mr.  Barker,  of  Canada,  who  stated  that  he  had  seen  Uie  star  on 
the  4th  of  May — eight  days  before  the  observation  of  Mr.  Baxen- 
dell ;  and  (subseqiiently)  that  he  had  noted  a  gradual  increase  of 
brillmncy  up  to  May  12th.  Herr  Schmidt,  on  the  other  hand, 
expressed  with  oonfidenoe  his  opinion  that  ttie  star  wm  not  oon-  ■ 


230  (Jkronidei  of  Science.  [^V"K 

amanam  at  ui  epoch  preceding  only  by  an  honr  or  so  the  time  oi 
Mr.  Baxenddl's  olwervation.  We  ventured  in  oar  last  to  exrureei 
agreement  viih  Bchmidt'e  view, — conodering  it  highly  improhaUe 
that  BO  experianoed  an  obeerrer,  examiaing  the  rery  constellataon 
in  which  the  strnnce  star  appeared  (in  the  aeami,  too,  for  a 
variable  star),  would  have  overlooked  a  star  brighter  than 
Alpbecca,  the  "  brilliant"  of  the  Crown.  Mr.  Stone  has  einoe  care- 
fully examined  Mr.  Barker's  claim,  and,  at  a  late  meeting  of  the 
Astronomical  Society,  he  expnaaad  the  opinion  (folly  sapported 
by  the  evidence  adduced)  that  "  Mr.  Barker's  olnervations,  previotu 
to  those  of  May  14th,  are  not  entitled  to  the  shghtest  credit." 

Mr.  J.  Norman  Lockyer  has  oommenoed  the  speotroeoopic  ob- 
servation of  sun-spots.  His  object  is  to  test  the  rival  theories  of 
M.  Faye  on  t^e  one  hand,  and  MesBrs.  De  la  Bne,  B^onr  Stewart, 
and  Ijoewy  on  the  other.  According  to  M.  Faye,  the  interior  of 
the  son  is  "  a'  nebnloos  gaaeona  mass,  of  feeble  radiating  power  at 
a  tanperatore  of  dissociation," — a  son-spot  is  caused  by  me  heating 
effects  of  an  up-msh  from  the  interior  breaking  throngh  the  lees 
intensely  heated  photoaphere.  The  fin^ish  physicists  named 
above  refer  the  appearaooea  ooimected  with  snn-epota  to  the  cooling 
effects  of  a  down-rush  from  the  exterior.  Mr.  Ixickyer  has  not 
yet  obtained  resnlts  which  he  can  consider  qnite  satifi&ctory; 
bnt,  BO  &r  as  he  has  gone,  he  sees  confirmation  of  the  latter  view. 
In  the  spectnim  of  light  from  the  spot  the  absorption  bands 
were  visible,  ss  in  the  spectrmn  given  hy  the  photosphere ;  they 
appeared  even  to  be  thicker.  Farther,  no  bright  lines  were 
visiUe.  The  observation,  if  confirmed  by  the  examinatian  of 
larger  spots,  wonld  establish  the  presence  of  deeoending  correnta, 
bnt  womd  leave  the  qaestion  of  greater  or  less  heat  in  the  neigh- 
boorhood  and  interior  of  spots  undecided.  Repeated  observationB 
have  been  afforded  of  the  apparent  descend  with  iHinininhing 
brightness,  of  a  large  portion  oi  the  photosphere  into  the  interior 
of  a  spot,  bnt  whether  the  change  indicates  a  ooolii^  proceas,  oi 
rather  a  prooees  corresponding  to  the  transformation  of  donds  into 
invisible  vaponr,  is  a  gneetion  which  observation  haa  not  y^ 
enabled  ns  to  answer. 

It  is  grati^^g  to  hear  that  the  specnlnm  prepared  by  Mr. 
Qmbb^  of  Dnblin,  for  the  Melbourne  Observatory,  is  a  perfect 
sucoees.  The  teleeoope  will,  doubtless,  soon  be  at  work.  Mr. 
Le  Suenr,  of  Pembroke  College,  Cambridge  (a  wiander  of  1863), 
is  entroBted  with  the  chaive  of  the  obs^atory.  He  has  becni 
engaged  in  stadying  sidereu  astronomy  nnder  Profeasor  Adams,  at 
the  Cambridge  Obematory ;  and  we  understand  that  Mr.  Delarne 
has  kindly  undertaken  to  instruct  him  in  the  principles  and  practice 
of  celestial  photography. 
.  In  the  new  edition  of  '  Lyell's  Qeology '  there  are  presented  the 
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reealts  of  Mr.  Stone's  oalcnlatioii  of  &e  TsriationB  wUch  Itave 
taken  place  in  the  figure  and  position  of  the  earth's  orbit  during 
one  million  of  ^ears.  These  resnlta  are  well  worth  carnal  stndy. 
They  are  Boffioent  to  show  how  &r  from  the  trnth  is  the  statement 
BO  men  repeated  in  works  on  pc^nlar  astronomy,  that  &g  eccen- 
tridtr  of  the  orbit  'roriefl  between  definite  limits  witli  a  definite 
period  of  oscillAtion,  the  positaon  of  the  perihelion  traveling 
(meanwhile)  coottnnally  in  one  direction.  On  the  oontrary,  the 
EOooesBiTe  maxima  of  ecoentridty  di£^  considerably  inter  se,  and  so 
of  the  BncceesiTe  minima ;  the  period  of  oBoiUation  is  variable ;  and 
the  perihelion  not  only  travels  with  variable  velocity,  but  some- 
times retrogrades  for  twenty  or  thirty  thousand  yean  together.  We 
mnst  pass  over  many  TUftTrnm  before  we  arrive  at  one  approaching 
lie  Terrier's  estimate  of  the  abeolnte  maximnm  ('0777).  In  the 
whole  range  of  years  tabnlated  by  Mr.  Stone,  the  greatest  eccen- 
bntaty  is  0  ■  0747 ; — this  was  the  case  850,000  years  ago,  and  the 
earth  b  orbit  was  then  nearly  as  eccentric  as  Mars'a  present  orbit. 
The  least  eccentricity  (wiuiin  the  period  tabulated)  occurred 
900,000  yearn  ago ;  at  this  time  the  eccentricity  was  0  -  0102.  The 
present  ecc^itrici^  is  0  -  0168. 

The  late  Dr.  Hincks  (shortly  before  his  death)  effected  an  elabo- 
rate calcnlatum  respecting  an  ec^pse  recorded  in  the  '  Cnneifbrm 
Inscriptions  of  Western  Asia.'  The  record  nms : — "  In  the  month 
Tisri  tne  moon  was  eclipsed,  and  the  moon  emerged  from  the  shadow 
irhile  the  eaa  was  rising."  Soch  an  eclipse  admits  of  identification, 
Accordingiy,  Dr.  Hincks  was  able  to  satisfy  himself  that  it  oocnrred 
on  September  ISth,  701  b.o.  (at  the  beginning  of  Sennacherib's 
reogn).  He  adds :— r"  According  to  Hansen  s  Tables  the  moon  wonld 
be  very  &r — perhaps  half  a  degree — beyond  the  place  which  would 
allow  the  ph^omenon  to  appear,  as  recorded,  m  the  latitude  of 
Nineveh."  But  by  adopting  values  given  by  Professor  Adams,  con- 
joined with  a  correction  ascribed  to  a  retardation  of  the  earth's 
diurnal  rotation,  he  consideni  that  the  orcninstanoee  of  the  edipss 
can  be  satislactorily  accounted  for. 


Fbookedinqs  or  the  Boiaii  AbtbohouioiXi  BooiErY. 

Oar  space  will  not  permit  us  to  notice  separately  (with  what- 
ever brevity)  the  papers  (aixteeo  in  number)  which  have  reference 
to  the .  November  etar-ehower.  We  have  already  eummarised  the 
results  presented  in  them, 

Messrs.  De  la  Bne,  Stewart,  and  Loewy  present  a  noto  exhibiting 
the  results  of  their  second  aeries  of  "  Beeearches  on  Solar  Physics. 
Their  observations  indicate  an  apparent  connection  between  the 
behavionr  of  snn-spotB  and  the  longitude  of  Yenud,  Jupiter's 
infiumioo  seema  also  to  have  been  detected.     The  planetfl  whieli 
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should  exert  tlie  largest  iuflaence  on  the  ann  (assummg  planetary 
attractionfi  to  be  the  true  disturbiiig  agent)  are  Jupiter,  VenuB, 
Satnm,  and  the  Earth.  Eetunated  according  to  their  attractiye 
effects  merely,  these  planets  should  exert  influences  repr«eeiited  by 
the  nnmbeis  70,  9,  7,  and  5  respectiTely.  Bnt  aa  tne  influence 
exerted  by  Venus  depends  on  the  distance  of  the  planet  bom  the 
sun's  equator,  a  large  orbital  inclination  to  this  plane  appears  to  be 
an  important  element  of  disturbing  influence ;  so  that  the  other 
three  planets  whose  inclination  to  the  Bun's  equator  is  about  twice 
as  great  as  that  of  Venus,  should  exhibit  a  disturbing  power  pro- 
pottionately  strengthened.  Mercury,  on  tlie  other  hand,  whose 
influence  Mr.  Duniin  considers  should  be  nearly  as  great  as  that  of 
Yentis,  tntyels  nearly  in  the  plane  of  the  sun's  equator;  and 
farther,  the  smallness  of  Mercury^a  mass  is  fiir  from  being  "  compen- 
sated by  diminiahed  distance." 

The  observers  promise  to  mie  early  attention  to  ihe  influence 
of  Jupiter,  whitdi  should  exhibit  a  period  of  six  years,  ance  the 
planet  s  sidereal  period  is  about  trrelve  years.  In  a  later  paper 
they  exhibit  the  close  agreement  between  the  obeerratioiis  made 
at  £ew,  and  those  effected  by  M.  8chwabe,  at  Deesau,  during  the 
year  1866. 

The  Astronomer  Boyal  calls  the  attention  of  observers  to  the 
■  opportunily  which  will  be  afforded  them  in  the  present  year  of 
otserring  Jupiter  without  sateUites.  The  phenomenon  is  very  rare, 
having  only  been  observed  twice,  one  of  the  observations  being  that 
of  Mr.  W.  E.  Dawee.  On  August  21,  Jupiter  will  be  without 
satellites  for  one  hour  and  three-quarters ;  and  if  the  weather  be 
&Toarable,  all  the  four  disappearances  and  [he  Ibnr  laappearancea 
may  be  observed  in  this  country.  They  occur  in  the  following- 
order  : — at  8h.  14m.,  G.M.T.  (soon  after  sunset),  the  third  satel- 
lite will  enter  on  Jupiter's  face ;  at  9h.  9m.  the  second  satellite 
will  be  echpsed  in  Jupiter's  shadow;  at  9h,  28m.  the  fourth; 
and  at  lOh.  4m.  the  fiist  satellite  will  enter  on  Jupiter's  &ce.  All 
the  four  sateUites  will  then  be  invisible.  At  lib.  49m.  the  third 
satellite  will  pass  from  Jupiter's  lace;  at  12h.  13m.  the  second 
satellite  will  reappear  from  behind  the  body  of  Jupiter ;  at  12h. 
23m.  the  first,  and  at  13h.  54m.  the  fourth  sat^tewill  pass  off  the 
disk. 

In  a  letter  to  Mr.  Stone,  Major  Tenoatit,  B.  A.,  caUs  the  attention 
of  astronomers  to  the  total  ecUpee  of  August  17,  1868.  This  will 
be  visible  in  India ;  and  the  certainty  (almost)  that  eest  of  the 
Ghauts  the  weather  will  be  fine,  raiders  it  the  more  desirable  that 
such  of  our  obeerveiB  as  may  be  in  India  at  the  time  should  take 
mii  in  an  obeemttion  of  so  much  interest.  "  Probably,"  says  Major 
Tennant,  "  the  Council  will  not  think  that  it  would  be  too  much  to 
ask  that  the  Government  shoold,  by  organizing  an  obaerrjng  pai^ 
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or  two,  giro  the  boaneaa  Uutt  element  of  discipliiie  aod  mntj  of 
action  waioh  Tolnnteer  obaerreFg,  oolleoted  from  Tarions  parts  of  a 
large  cotmtry,  wiU  almost  tieoeesarily  want" 

Mr.  Peacock  discosses  the  epoch  of  &  partial  eclipse  recorded  on 
a  bras  plate  dog  up  at  Galcatta,  and  described  as  &tving  occurred 
"  in  the  month  Ohaitra,  when  the  sun  was  entering  the  northern 
hemisphere,  the  moon  being  in  the  If^akshatra  Aswini."  He  identi- 
fies it  with  the  eclipse  obsBrred  at  Ccmstantinople  on  the  3td  (^ 
April,  A.J).  889. 

Mr.  Wray  presents  an  intaresting  paper  on  the  correcti<»i  of 
the  secondary  roectrnm  of  object-glares.  After  trying  "  a  great 
nnmber  of  dideient  kinds  of  gues,"  flint  and  crown,  baring 
densities  varying  &om  2'8S3  to  5*49,  he  came  to  the  condnsion 
that  by  the  mere  cconbination  of  glaases,  the  seoondanr  spectmm 
ooald  not  be  corrected,  "  with  anything  like  a  reasonably  shallow 
system  of  cnrres,  even  where  fbnr  lenses  were  nsed."  He  finds, 
Iwwerer  that  by  a  jndicions  selection  of  flint  and  crown  glass, 
separated  by  an  extrmnely  thin  meoiscns  film  of  highl; 
■  only  fo  '    ■ 


cem^t,  it  is  easy,  not  only  to  destroy  the  irrationality,  bat  eren  to 
invert  the  spectrnm.  Under  high  powers  he  obtains  a  perfectly 
achromatic  image  of  the  moon  and  planets,  "  which  are  shown  in  a 
surprisingly  shup  and  clean  manner  on  the  black  gronnd  of  tbe 
B^,  reminding  one  of  a  first-class  reflector,  onder  its  veiy  best 
bwavionr.  Hie  Astronomer-Boyal  has  pronuBed  to  examine  a  large 
object-glass  for  Mr.  Wray,  who  has  constmcted  one  for  the  poT' 
pose,  having  a  7-inch  clear  aperture  and  a  focal  length  of  8^  feet. 

Mr.  Knott  exhibits  in  a  table  the  apparent  increase  of  diameter 
shown  by  star-discs  as  the  aperture  of  the  telescope  is  diminished. 

Mr.  Dawes  remarks,  with  referenoe  to  the  eye-piece  prism 
Hiiggested  by  him  for  correcting  errors  in  donble-star  measorement, 
that  in  all  ordinary  cases  he  should  not  recommend  its  nse ;  "  only 
in  those  where  the  obliquity  is  such  that  a  sli^t  and  not  incon- 
venient inclination  of  the  head  was  insufficient  to  bring  the  stars 
into  an  apparently  vertical  position." 

The  small  companion  of  g  Herculis  having  emerged  from  its 
recent  conjunction  with  its  primary,  Mr.  Dawes  has  succeeded  in 
effecting  measurement  of  it.  One  set  of  measures  was  taken  exacSy 
at  noon  on  December  30th,  the  sky  being  qoite  nnclonded.  Mr. 
0.  StruTe,  with  the  great  Folkowa  re&actor,  fonnd  the  object  one 
of  extreme  difficulty,  and  was  surprised  that  Mr.  Dawes  shonld 
have  been  enabled  to  see,  much  more  that  be  should  have  measured 
the  object  with  the  smaller  telescopic  powers  at  his  disposal.  The 
measures  of  Mr.  Dawes  agree  admiraluy  with  M.  Struve's. 
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1  B0TA2IT,  VEGETABLE  MOBPHOLOGT,  AND 
PHYSIOLOGY. 

Esomro. — Th»  Struetwe  of  the  Seed  in  Sdlanaaem,  de. — Mr. 
Tnffen  Weet,  the  well-known  micTographic  artist,  baa  published  a 
paper  on  tiiis  snlject,  lead  to  the  International  Botanical  Congreaa 
n^  in  Iiond(Mi  last  giujuner.  The  aeeda  of  the  SoUmaoea  are  !»• 
markable  for  the  rugosity  of  theii  Bar&ce,  being  sorobicnlated,  or 
deeply  pitted.  Nomennui  obeerrations  were  made  1^  Mr.  West, 
under  a  binocular  of  high  power,  and  the  stmctore  waa  obeerred 
by  making  thin  elicee  of  the  objects,  longitudinally  and  transTereely, 
by  a  sharp  razor.  The  caot^Uated  prominencee  seen  around  eagh 
depression  form  sinuous  intersecting  bars,  and  are  caoBed  hy  the 
extreme  thickening  of  the  walls  of  the  cells,  owing  to  the  deposition 
of  solid  matter  npoo  the  inner  sur&ce  of  the  original  oells.  In 
the  Seroplwlariacete  the  structure  of  tlie  seeds  presents  a  consider' 
able  difterenoe;  bat  in  the  intermediate  iamily,  the  Airopacem, 
formed  to  embiaoe  the  many  genera  whose  corolla  have  an  imbri- 
cated EGetivatiou,  and  which  nave  been  separated  b^  Mr.  Miers  from 
the  Solanacese  so  as  to  render  this  last  &mily  muformly  consistent 
in  the  valvate  ffistiration  of  the  corolla,  the  stmcture  of  the  teeta, 
altbongh  sufficiently  distinct,  approaches  nearer  to  the  character 
obeerred  in  Sdanacem  than  to  that  of  Sort^livlariaeeai.  A  vecj 
large  series  of  obeervatioDS  on  the  speciee  of  varioos  genera  of  these 
three  fiuniliee  is  given  by  Mr.  West 

Effect  of  C<M  on  the  Growth  of  Trees.— Pto&bbox  Oaapary,  of 
Eonigsberg,  oontribnted  to  the  proceedings  of  the  late  Botanical 
Congress  the  results  of  some  very  elaborate  observations  on  the 
effect  of  tow  temperatnree  in  altering  the  direction  c^  the  branches 
of  trees,  &om  which  it  appeared  that  difierent  specieB  are,  in  this 
respect,  acted  on  in  diverse  manners,  some  moving  during  a  &ost 
Teiiically  upwards,  and  others  downward ;  whilst  a  lateral  move- 
ment  towards  the  left  is  nearly  nniversaL 

A  Heterogeneous  Flora. — At  the  same  meeting  Mr.  Asel  Blytt, 
of  Christiania,  read  a  paper  "On  the  Vegetation  of  the  8<^e 
Fiord,"  one  of  the  larger  arms  of  the  sea  on  the  coast  of  Norway. 
In  this  singular  distnct,  cut  off  from  the  rest  of  Norway  by  im- 
passable mountains  covered  with  eternal  snow,  and  lying  in  lat. 
61°  N.,  all  seasons  and  climates  seem  to  be  mingled  and  ooexistent; 
whilst  an  Alpine  flora  extends  down  to  the  very  sea-level,  and  its 
members  grow  on  the  rocks  c^  the  shore  mixed  with  maritime 
species,  vines,  peaches,  nectarines,  and  walnuts  ripen  their  &nit  in 
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tha  neighbonrmg  valleys,  vliioh  an  eaid  to  poneea  ttie  climate  of 
a  hothonae.  Mr.  HyU  mte  the  npjwr  limit  of  some  of  the 
aaaataa  trees  of  tiia  district,  whioh  it  is  inteieetiiig  to  compare 
with  similar  obeerratioiui  in  ttos  coantry. 

Tha  Lindley  Library.~-'Ihe  Committee  of  the  Intematiimal 
Botanioal  Gongrees,  in  wLose  leport  the  abore-qnoted  papers  and 
others  of  gnat  ralne  are  to  be  found,  have,  after  all  their  expeneee, 
a  reddnary  balance  of  l,800f.  With  this  they  propose  to  porchass 
the  Lindley  library  and  other  books,  to  form  the  foundation  <^  a 
Botanical  and  Horticaltaral  Library,  to  be  connected  with  tlte 
Boyal  Horticnitnral  Society,  provided  her  Majeetr's  Commissitmer^ 
who  are  interested  in  tiie  advancement  of  t^  Sonth  Eenmngtoa 
Estate,  are  willing  to  provide  a  snitable  reading-room,  with  glaoi 
caaee,  for  tiie  reception  of  snch  a  Ubrary.  The  Lindley  Librsi^  is 
largelr  nnapoeed  of  books  of  interest  only  to  the  student  of  scien- 
tific  botany,  and  some  provision  should  be  made  for  making  it 
aooeseible  to  all  who  wonM  profitably  use  its  voltimee.  It  may  very 
well  be  qoeetioned  whether  a  new  special  botanical  library  and 
reading-Tocan  is  required  at  all—more  particularly  an  incomplet« 
one  soch  as  this  must  be,  without  fnnds  to  Tnainfain  it  There  are 
other  ways  in  which  this  1,800/.  could  be  made  of  more  service  to 
eciance ;  bnt  then,  perhaw,  it  would  not  be  of  so  much  service  to 
the  Boyal  Horticultural  Society. 

it<^Aw2ea  in  &ie  Lemnaeem. — The  smaUeBt  of  known  phanero< 
gamons  planets  is  not  very  markedly  or  broadly  distingniBhed  &om 
Sie  next  speciee  in  size :  that  is,  in  other  worda,  Wolpa  arrhtza  is 
in  many  reepects  similar  to  Lemna  minor,  and  till  quite  recently 
escaped  attention  in  this  country.  Dr.  Henry  Trimien  (as  we  lately 
chrtmicled)  has  drawn  attention  to  its  occurrence,  and  Mr. 
Qnlliver  has  now  examined  specimenB,  in  order  to  ascertain  if  the 
microBOopio  structure  of  the  tissues  of  the  pknts  affords  any 
diagnostic  characters.  He  has  ascertained  tbat  while  Wolffia 
arrhiaa  is  entirdiy  destitute  of  raphides,  Lemna  minor  abounds 
with  them.  This  is  another  very  encouraging  proof  of  the  value 
of  those  reaesrches  on  raphidian  characters  at  which  Mr.  Gulliver 
has  BO  BssidGoualy  laboured. 

Series  of  Diaiomaeem. — M.  Th.  Eulenstein,  of  Stuttgord,  who 
is  well  known  as  one  of  the  most  active  investigalors  of  Diatomacesa, 
has  undertaken  the  publication  of  two  distinct  series  of  specimens 
of  these  plants.  One  aeries  will  consist  of  authentic  and  original 
epecimeiis,  and  it  is  intended  to  facilitate  the  identification  of  the 
numerous  apecies  established  by  foreign  authors.  The  uncertainty 
of  nomenclature  which  has  pervaded  all  the  writings  on  this  subject 
since  the  works  of  Ehrenberg  and  Eiitzing,  is  entirely  due  to  a 
want  of  accurate  knowledge  of  these  specimens,  which  M.  Eulen> 
stein  has  spared  no  paina  to  obtain  for  the  present  purpose.     Simol- 
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taneonaly  -m^,  but  perfectly  distinct  tram,  Una  Beriee,  M.  Enlenatem 
intends  also  to  pablish  snother  serieB,  which  will  form,  ts  it  were,  « 
standard  colleotion  of  the  Tarions  types  of  Diatomaoece,  and  will 
contain  typical  reiffeaeutatiTee  (^  nearly  all  the  known  genem, 
recent  and  foesiL  The  nnmber  of  colleotioDs  belonging  to  the  first 
mentioned  aeries  will  neoesBarily  be  extremely  limited ;  bnt  it  is  to 
be  hoped  that  the  Boyal  Microscopical  Society  will  be  the  iapoaiorf 
of  one  of  them.  Tluse  df  the  second  seriee  would  appear  to  be 
almost  indispensaUe  for  all  real  stodents  of  the  DiatiHnacese,  and  ws 
out  <Mily  wish  that  M.  Enlenstein  may  find  his  praiseworthy  labour 
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A  NetD  Arrangemeni  of  Planit. — !Hr.  Benjamin  Clarke,  FXK, 
has  at  length  brought  out  a  lai^  folio  work  on  which  he  has  been 
for  some  years  engaged.  He  calls  it  'The  Natnral  Bystem  <^ 
Botany,'  and  it  oontams  the  reeolta  of  a  Taat  deal  of  laboor  and 
observation  directed  towards  a  new  classification  of  Phanen^amoiu 
plants.  The  fiicts  expreeeed  in  the  yarioos  tables  as  regards  the 
rektiTe  position  of  the  omle  and  its  parts  to  the  axis  of  ma  flower 
are  no  doubt  valnaUe ;  and  to  aid  him  in  woiIuik  oat  this  inqui^, 
Mr.  Clarke  reoeired  a  grant  of  102.  from  the  Boyal  BoatAy,  It 
does  not  appear,  however,  that  the  classifiaatiini  propoaed  is  m  any 
way  a  natnral  one, — indeed,  it  cannot  be  eneoted  that  the  consider- 
ation  of  one  gronp  of  <aganB  alone  ahonld  nunisli  data  tor  soch  a 
daesification.  Many  botanists  are  already  acquainted  with  aome 
of  Mr.  Clarke's  obeervationB  &om  his  pap^  pnblished  in  the 
'Ann.  and  Mag.  Nat.  Hist.,'  in  1853,  and  m  the  Linnffian  Society's 
bauBHctions.  The  book  is  prmted  and  published  for  the  author,  and, 
inasmuch  as  it  is  the  work  of  many  years  of  patient  inquiry,  he 
deeerres  the  enconrsfement  and  support  of  his  fellow-laboorers. 

New  and  Bare  Britith  Plants. — Dr.  Moore,  at  a  reo^t  meeting 
of  the  Natural  History  Sodety  of  Dublin,  showed  specimens  <d 
Erio^iorum  Alpinum,  X.,  which  had  been  found  growmg  in  oon* 
giderable  abundance  on  the  norUi  ma^in  of  Gurwayabra  Lake,  in 
counW  Cork,  by  H.  J.  Eyder,  Esq.  Hitherto  this  plant  has  coly 
been  known  in  the  BrittBii  lalee  tnsa  Vorbx  and  Sutherlandshire. 
It  grows  in  Lapland  and  Norw^  on  low  bogs  and  marshes,  and 
occurs  also  in  North  America.  Mr.  Stewart,  of  Belfiist,  has  also 
discovered  the  sweet  flag  Aaorua  aaiavwt,  L.,  in  the  Lurgan  canal, 
in  tiie  north  of  Ireland.  This  plant  is  met  with  in  the  countiea  i^ 
Kwfolk  and  SuflllcJk,  but  was  supposed  not  to  have  crossed  the  Irish 
Ghaond  at  all. 

Putataoffeion  dectpima,  Nolte,  has  'beta  discovered  at  Bath  by 
Mrs.  Hopkins,  and  is  figured  in  the  March  number  of  the  Journal 
of  Botany.  It  is  quite  new  to  the  British  flora,  having  as  yet  been 
gathered  only  in  Northern  Cl«rmany,  in  Holsteiii,  Slesvig,  and  the 
vicinity  of  Hambmf;.    It  is  nc^  iiuluded  in  Frmeb  Qtaia.    Tb» 
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plaot  oomes  very  neai  to  P.  hieetu,  bnt  m  that  species  the  leftvet 
are  not  bo  mnob  rounded  at  each  eiul,  are  fdightly  stalked,  and  the 
bordwia  thicksDed  and  minutely  denticnlate.  TbestipnleiHvinged 
cm  tha  back  on  QyS  lower  part,  and  the  pedtmole  la  iocrasaatod 
upwards.  P.  prt^ongvs  has  leavee  with  a  similar  boidar  to  those 
of  P.  deoipiena,  but  they  are  different  in  shape.  * 

Utrieularia  negleda,  Lehm.,  has  lately  oeen  ascertained  as  a 
Bntish  ^xii  &om  a  specunen  in  the  British  Mnseom,  collected  'bf 
the  late  JEidward  Forster,  in  a  gravel-pit  in  Haiuhaolt  Forest,  Essex. 
FroEeesor  Babington  has  noticed  this  speeiee  in  all  the  editionB  <^ 
his  manual,  as  likely  to  be  fbnnd  native  m  Britain,  and  his  expect- 
ations are  thus  realized. 

Fbascb. — Another  Boianiail  Congrea. — We  nnderstand  that  the 
Botanical  Society  of  France  hare  arranged  to  hold  an  International 
Botanical  Ccmgreai  in  Faris,  during  the  time  of  the  Exhibtticsi,  to 
which  botanists  of  all  oonntriee  will  be  invited,  ^e  Congress  will 
open  oa  the  26th  July,  and  will  last  for  a  month.  Meetings  wul  be  held 
ereiy  Friday  evening  at  the  Socieiy's  Booms,  84,  Bne  Grenelle  St. 
Oramain.  On  otha:  days  during  the  period,  visits  will  be  made 
to  Oae  Exhibition,  to  the  Hoseum  of  the  Jaidin  dee  Plantee,  to 
private  collections,  and  excuisionB  will  be  made  in  the  neighbour- 
nood  of  Paris,  especially  towards  the  end  of  August 

Vitaliiy  of  Seed*, — M.  Poochet,  of  Bouen,  the  well-known 
advocate  of  the  cause  of  spoDtaiieons  generation,  has  observed 
that  a  small  proportion  of  the  seeds  of  Medieago  Americana 
are  able  to  vriuiBtand  an  uninterrapted  boiling  for  four  hours 
without  losing  thdr  vitality.  In  toe  greater  proportion  of  the 
seeds  thus  treated  the  contents  had  swollen  and  bn^sn  the  in- 
twument,  and  the  watei  necessarily  became  mucilaginonB,  bet 
ot£ei8  snooessfally  withstood  the  high  temperature,  ^b  outer  in- 
t^^ument  resisting  the  water,  so  that  when  they  were  sown,  they 
gpraoR  upin  the  course  of  from  ten  to  twenty  days. 

Ta«  Hittolo^  of  the  SiSeniaeese. — M.  Baillon  contribntee  a 
careful  account  of  the  microecopio  structnre  of  various  plants  d 
this  otdet  to  the  '  Comptee  Bendos.'  His  object  is  to  show  the 
dose  relation  azisting  between  the  Dilleniacen  bimI  the  Magnoliacete, 
and  in  particular  the  strikiitg  affinities  vrith  Magnoliacete  which  the 
niicece  presents.  The  Dilleniaoen  are  enoimoosly  rich  in  bundles 
of  xaphides ;  and  in  the  mth  of  DiSenia  ^aeoioaa  these  crystal- 
line needles  are  exceedingly  abundant.  The  wood  c^  Dilleniacee 
exhibits  at  a  certain  age  very  remarkable  fibres,  with  areolar  pmic- 
tations.  They  do  not  occur  in  young  brandies,  and  their  gndual 
development  presents  many  points  ra  interest.  The  dried  leaves 
c£  most  Billeniaceffi  are  roagh  to  the  touch,  and  in  tropical 
ATtiarinft  are  used  for  the  purpose  <^  pohahing.  This  properly  is 
■doe  to  the  aooomiilation  in  the  kavea  of  a  Tciy  la^  nninber  of 
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ooDcretionfl  of  a  definite  form,  and  of  mliceoos  compodtioii,  wliicli 
are  insolable  in  adds,  excepting  hydroflnorio,  ii.  Baillon  deecribeB 
them  minutely  in  Cnratdla  A.menetma,  a  Bpeciee  whidii  presoits 
these  BJlioeooB  accnmnlationfi  on  both  mdu  of  its  leaTW, 

G-EBKAKY. — On  the  Fecwidaiion  of  the  Ftmffi. — Frofiaesor  H. 
Earsten  ht»  pablisbed  a  rery  valnable  memoir  on  this  mibiect  in  the 
'Botaniache  Untersnchnngen,'  1866.  He  had  obeeiTed  the  &mt(^ 
a  Lichen,  the  apotheciiun  of  Csenogonium,  with  all  its  Bpore-sacs  and 
paraphyBee,  forming  an  hymen^  stratun,  develop  itself  &om  a 
single  cell,  equivalent  to  a  gonidial  cell,  and,  indeed,  after  a  previoufl 
coalescence,  and  apparently  after  the  mingling  of  ite  contents  with 
those  of  a  bianch  of  the  cortical  cells  closely  applied  to  its  snrfaoe, 
which  is  famished  with  poronsly  thin  gpota. — The  qneetion  imme- 
diately arose  whether  the  iroit  of  the  I>iBcomycete8  (which  is  in 
part  constrncted  in  the  same  waV)  as  well  as  those  of  other  allied 
tnbolar  Fnngi,  and  even  those  of  the  Hymenomycetes,  were  not 
produced  in  conseqneotce  of  a  aimilar  process  of  copnlation.  The 
inTeetigation  of  the  development  of  the  leafy  cellnlar  Orypb^ama 
tnpports  the  sapposition  that  this  mode  of  development  occnrs  also 
in  the  other  composite  frnits  of  the  Lichens  and  Fangi.  Professor 
Karsten  in  pnrsoii^  this  question  has  dissected  and  observed  the 
developmental  history  of  the  &nits  of  nomcrons  Fnngi  (AgaricuB, 
Peziza,  HelveUa),  utd  records  his  observattonE  in  this  paper.  Tho 
following  simple  laws  as  to  the  multiplication  of  plants,  results  from 
the  confirmation  of  his  views : — 

let.  The  typical  form  of  every  true  roeoiee  of  plant  is  propa- 
gated and  maintained  by  sexually  produced  genna 

2nd.  Whilst  the  fecundated  germ-oell  is  developed  in  the  Phft- 
nerogamia  into  a  single  germ,  which  usually  rests  m  its  envelopes 
for  a  longer  or  shorter  period,  and  in  the  vaacnlar  Oryptogamia  into 
one  which  evolves  itself  at  onoe,  in  the  cellular  Cryptoganua  it  is  de- 
veloped generally  into  a  composite  &uit  containing  nujoerous  seeds. 

On  Sotaiion  and  Girculation  in  the  Cdls  of  ThmU  iriih  re- 
fsrence  to  the  question  of  ContraelUiiy. — Professor  Beichert  has 
ncently  published  the  results  of  bis  investigationB  on  this  most 
interesting  series  of  phenomena.  Considered  tt^ether  with  the  in- 
valuable observations  of  Professor  Uax  Schultze  on  the  movements 
of  the  Diatomaceffi  and  vegetable  protoplasm,  they  afford  a  compre- 
hensire  view  of  the  snbiect.     Professor  lieit^ert  mftintftinti  that — 

1st.  In  all  v^tabfe  cells  with  rotating,  drcuUting,  or  rotato- 
circulating  currents,  two  parts  are  to  be  distingmahed  in  the  con- 
tents of  «ie  cellnlose  capsule,  namely,  the  central  "  cell-juice "  or 
"  cell-flnid,"  situated  in  the  axis,  and  the  mantle-layer,  difiused 
betwe«i  this  and  the  cellulose  capsule. 

2nd.  The  "  cell-fluid "  is  motionless,  colourless,  and  non-tena- 
dons;    the  "mantle-layer"   consists  of — ^fiisi^  a  fluid  \ieaB,  iha 
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"maatle-flnid;"  sectmdl;,  the  pTOtopIaam  of  Hugo  MoU;  and 
thirdly,  dtspereed  (^rophyl  corposcles,  other  oorpnscke,  and  Uie 
ceU-nncleoa,  which  is  scHnetimes  absent.  The  primordial  atricle,  if 
present,  bonnda  this  "  mantle-layer,"  separatiitg  it  from  the  oeUnloee 
capsnle. 

3td.  The  morenieDte  in  the  cell  reenlt  from  the  action  of  some 
cause  or  other  on  the  fluid  part  of  the  mantle-layer,  which  in  its 
movements  carries  the  yiscid  "  protoplasm  "  and  the  soBpended  par- 
ticles with  it.  Molecnlar  movements  of  minute  corpuscles  bob- 
pended  in  tiie  "  mantle-floid  "  have  other  causes  to  account  £)r 

4th.  The  movements  of  the  mantle-Snid  may  be  recc^nized 
either  by  the  movement  of  snspended  grannies  or  of  separated  fn^- 
ments  of  the  viscid  part  of  the  mantle-layer,  as  in  Chara  and 
Hydrocharia. 

5th.  Various  modiflcations  of  the  character  of  tlie  movements 
and  their  direction  arise  from  the  action  of  the  mantle-fluid  on  the 
viscdd  part  of  the  mantle-layer ;  and  by  the  adhesion  of  the  viscid 
snbstance  to  the  celluloee  wall,  the  diversion  of  the  current  of  the 
"  fluid,"  and  production  of  the  viscid  matter  into  filaments.  In  all 
cases,  however,  examined  by  Professor  Beichert,  he  is  convinced 
that  the  proximate  cause  of  the  apparent  movements  is  the  motion 
of  this  mantle-fluid,  which  has  been  hitherto  overlooked ;  the  cause 
of  the  motion  of  the  fluid  itself  he  will  not  venture  to  suggest. 
His  chief  point  deducible  &om  these  fitcts  is,  that  the  viscid 
material  is  not  a  coniradile  protoplasm,  and  is  not  the  proximate 
cause  of  the  movements.  Fiofeesor  Schultze  discovered  a  moving 
band  of  "  protoplasm  "  along  the  raphe  of  Diatoms  flowing  &om  the 
contents  i^  the  silidoua  'mlves,  which  he  clearly  showed  caused 
their  locomotion.  Professor  Beichert  would  r^ard  this,  according  to 
his  views  above  noted,  merely  as  the  viscid  substance  set  in  motion 
by  a  "mantle-fluid,"  and  not  as  a  self-contractile  protoplasm. 

SwrrzEaiuuro. — The  Nature  ofAnihers. — J.  MiiUer,  the  elabo- 
tator  of  the  Euphorbiacece  for  Be  Candolle's  'Prodromus,'  has 
imbUshed  three  brief  papers  in  the  '  M^moires  de  la  8oci^  de 
Fhys.  et  d'Hist.  Nat  de  Genbye,'  upon  points  relative  to  the  anther 
which  fell  under  his  observation  in  the  progress  of  his  work.  The 
first  is  a  case  in  which  the  anther  had  reverted  to  a  leaf,  giving 
evidence  that  this  orean  is  homologous  with  a  plane  lamina,  its 
nuogins  or  line  of  dehiscenoe  answering  to  the  margins  of  a  leaf. 
The  second  is  upon  the  trilocular  anther  of  Pachydemon,  neatly 
showing  that  this  (and,  by  just  analogy,  the  three-celled  anther  of 
Ayenia  also)  is  not  a  combination,  but  answers  to  a  single  leaf. 
51e  third  exhibits  the  double  flexure  in  the  bud  of  the  apex  of  the 
filament  in  G&ahalocroton,  the  anther  remaining  upright,  as  con- 
trasted with  the  inverted  anthem  of  Oreton. 
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5.  OHEMIBTEY. 

(laduding  the  Proeeedinga  qf  the  Chemical  Society.) 

Tee  annonnc^eiit  we  made  in  our  last  Chronicle  of  the  discoreiy 
of  a  new  metal,  by  MM.  Meinecke  and  Bossier,  was  it  seeiUB  pre- 
matnie.  The  mineral  they  analyzed  waa  a  Bpecimen  of  phosphoTite 
which  contained  a  trace  of  copper,  and  the  Une  line  uiey  saw  in 
the  spectrom  was  ffiven  by  this  metal. 

An  eaOT-  and  (£esp  mode  of  preparing  oxygen  on  a  large  scale 
is  a  great  deeideratnm.  A  method  has  recenUy*  been  published  by 
Mallet,  which  deeerree  attention  on  this  accoimt.  The  inrentor 
avails  himself  of  the  iact  that  cnprons  chloride  abeorbe  oxygen  irom 
the  air  to  become  converted  ink)  the  oxychloride,  which  oxygen  is 
driven  off  on  the  application  of  beat.  To  carry  ont  his  process  the 
aathor  mixes  the  cnprons  chloride  with  sand  or  kaolin,  and  places 
it  with  a  little  water  in  a  horizontal  iron  retort,  where  it  is  agitated 
while  a  current  of  air  is  made  to  pass.  After  an  hour  or  two  the 
formation  of  the  oxychloride  is  complete ;   then  heat  is  applied  and 


the   oxygen  collected  by  suitable  means.      The  oxychloride  may 


afterwarcb  be  revived  by  a  repetition  of  the  pre _ 

kilc^Tamme  of  the  cnprooB  chloride,  it  is  said,  will  give  with  each 
operation  from  28  to  30  litres  of  oxygen.  The  loss  of  materia  is 
very  slight,  100  gtammes  of  the  chloride  only  losing  9  grammes  in 
the  repeated  revivifications  necessary  to  fnnush  36  btres  of  gas. 

In  a  similar  apparatus  the  same  agent  may  be  used  to  famish 
chlorine.  .  For  this  parpose,  bydrocMoric  add  gas  is  made  to 
traverse  the  retort,  by  wuidi  the  cnprons  is  converted  into  cnprio 
chloride.  The  latter,  when  heated  to  redness,  gives  off  half  its 
chlorine,  leaving  the  lower  chloride  to  be  revived  as  before.  The 
author  snggeets  this  process  as  a  means  of  atiliziug  the  hydrochloric 
add  gas  &om  soda  furnaces. 

Another  process  for  obtaining  .oxygen  is  given  by  Winkler. 
Binoxide  of  manganese,  when  heated  vrith  snlpbtirio  add,  yields 
oxygen ;  bnt  the  snlphate  of  manganese  prodnced,  forms  a  hard  cake 
wlu^  is  apt  to  cause  the  fracture  of  the  retort.  Winkler  therefore 
gi^ests  Uie  use  of  bisnlphate  of  soda  in  the  place  <^  sulpburio 
aaidT  A  mixtore  of  three  parts  of  the  dry  bisuMiale  and  one  of 
manganese  will  answer  well.  The  bisulpbate  reamly  fuses  mlh  the 
beat  of  a  spirit-lamp,  and  remains  litjuid  to  the  end  of  the  operation, 
pure  oxygen  being  quietly  evolved. 

Diagoodorff  fornishes  us  with  a  ready  means  of  distinguishing 
•  •  OomptM  Bendo^'  Pclx  i,  1887. 
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between  antiinoniaretted  and  areeniatetted  hydrogen.  When  the 
former,  he  Bays,  is  passed  over  fragments  of  caustic  potash,  it  is 
decomposed,  and  the  potash  becomes  covered  \nth  a  brilliant 
coating  of  antimony.  Aiseniaretted  hydrogen  is  not  attacked  by 
potash  and  pasaes  on  nnchajiged. 

A  paper  by  Stahlschmidt  "  On  the  Reducing  Action  of  Zinc,"* 
shove  that  nitrate  of  potash  boiled  with  fin^y-divided  sine  is 
reduced  to  nitrite.  The  following  is  the  process  adopted: — A 
aatnrated  solution  of  nitrate  of  poUuih  is  gently  heated  'with  one- 
tenth  its  volome  of  ammonia,  and  some  zinc  in  powder.  At  Irom 
30^  to  40°  C.  the  action  pioceeds  briskly,  uid  it  may  be  necessaiy  to 
moderate  it  by  the  application  of  oold.  In  the  conrse  of  half-an- 
honr  the  nitnte  is  so  far  rednced  that  the  addition  of  twice  its 
volume  of  alcohol  to  some  of  the  eolation  causes  no  precipitate. 
There  will  be  a  Uttle  free  potash  and  some  oxide  of  zmc  in  the 
solution.  The  former  mu»t  oe  neukalized  vritb  nitric  add,  and  the 
oxide  of  ^c  lemoved.  The  nitrate  can  then  be  separated  from 
nitrite  hj  cryHtallization. 

We  may  say  here  that  we  have  recently  met  with  an  alloy  of 
sine,  with  about  12  per  cent,  of  iron,  which  is  easily  reduced  te  a 
fine  powder,  and  wiU  answer  the  purpose  of  this  and  other 
experiments  of  the  kind. 

Dr.  B.  Wagnert  proposes  to  reduce  the  cost  of  the  production 
of  nitric  acid,  by  reverting  to  a  modification  of  the  old  process  fc« 
making  aqua  fortia  He  finds  that  hydrated  alumina,  wnen  heated 
with  nitrate  of  soda,  causes  the  evolution  of  nitric,  and  some  hypo- 
•nitric  acid,  and  forms  aJnminate  of  soda.  This,  when  treated  with 
carbonic  acid,  gives  carbonate  of  soda ;  and  the  hydrate  of  alumina 
is  reproduced  for  future  operationa.  This  would  seem  to  be  a  usefnl 
process.  Silica  (fine  sand  for  example)  also  decomposes  nitrate  of 
soda,  even  at  a  lower  temperature  thaii  the  hydrated  alumina.  In  this 
instance,  silicate  of  soda,  another  marketable  product,  is  obtained. 

Fichter,  of  Berlin,  recommends  the  use  of  baryta,  in  preference 
to  soda  or  lime,  in  the  mannfacture  of  pore  acetic  acid,  from  crude 
wood  vinegar.  The  acetate  of  baryta  withstands  the  torrefaction, 
necessary  to  get  rid  of  the  empyreomatic  matters,  mnch  better  than 
the  acetates  of  lime  or  soda,  and  there  is  consequently  a  much 
smaller  loss  of  add. 

One  other  technological  matter  deserves  notice.  Bolley  has 
found  that  hypochlorite  of  magnesia  bleaches  much  faster  than  the 
corresponding  lime  compound.  Magnesia,  he  shows,  is  much  the 
weaker  base,  and  more  readily  parts  with  its  chlorine.  In  the  case 
of  straw,  he  states,  the  hypochlorite  of  magnesia  has  a  special 
advtmtage. 
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Wq  gHTe  in  onr  last,  a  prooeBH  by  I>r.  Wagner,  for  eetunating 
the  gallotonnic  add  in' turning  materials.  Another  process  has  mnce 
been  pnbliehed  by  B.  Fibram,*  who  exhsnste  the  material  to  be 
examined  with  boiling  water,  ^ters  the  liq  nor,  and  precipitates  with 
a  solution  of  one  gramme  of  sngar  of  lead  in  fifty  grammes  of 
wafer.  The  precipitate  is  odlectad  on  a  weighed  filter,  carefully 
dried  at  120°  C,  and  then  weighed.  It  m^  now  be  ignited  in  a 
pohielain  crucible,  and  the  tannin  estimated  by  difference.  This 
method  is  simple,  and  will  probably  give  soffictently  accurate  results 
for  trade  purposes. 

We  m&y  mention  here,  a  critical  examination  of  some  of  the 
published  prooeSBea  for  the  estimation  of  Tannin,  by  Mr.  John 
Watts.t  wno  eivea  the  preference  to  the  process  of  Mittenzwey. 
This  is  an  application  of  the  well-known  &ct,  that  an  alkaline  aolu- 
tion  of  Iflnmn  will  rapidly  absorb  oxygen.  We  must  refer  the  reader 
to  the  original  paper  for  a  full  description  of  the  process ;  but  as 
some  may  be  employing  it,  we  must  mention  a  correction  made  by 
Mr.  Watts.  Mittenzwey  states  that  a  gramme  of  tannin  absorbs 
175  cca.  of  oxygen  at  20°  0.  Mr.  Watte,  however,  has  ascertwned, 
br  repeated  experiments,  that  the  volume  of  oxygen  actually 
abstabed  is  231  ccs. 

The  length  to  whit^  our  notice  of  the  Chemical  Society  extends, 
obliges  ns  to  omit  any  other  matters,  which  would  otherwise  have 
fiaond  a  place. 

V&OCEEDISQa   OF   THE   GHBHiaAI.   SOOIETZ. 

At  the  meeting  held  on  December  6,  Mr.  E.  T.  Chapman  read 
a  paper  "On  the  Synthesis  of  Formic  Acid."  Struck  By  the  fact 
that  by  oxidation  acetate  of  ethyl  yields  two  equivalents  of  acetic 
add,  Mr.  Chapman  came  to  the  conclusion  that  nascent  oxygen 
could  not  be  the  sole  agent  in  effecting  the  change.  In  the  case 
mentioned  ihere  is  the  same  amount  of  hydrogen  in  the  products 
obtained  as  in  the  substances  operated  upon.  From  this  it  would 
appear  that  dther  the  ethyl  hadT  given  up  a  portion  of  its  hydrogen 
to  the  residue  of  the  acetic  add,  and  then  appropriated  to  itself  two 
equivalents  of  oxygen,  or  that  the  acetic  ether  had  been  decomposed 
by  the  assimilation  of  water  and  the  substitntion  of  oxygen  for 
hydrogen,  which  amounts,  in  feet,  to  the  action  of  hydroxyl  and 
the  direct  addition  of  hydrogen.  The  author  believes  that  in  most 
cases  of  oxidation  of  organic  bodiee  this  substitution  of  hydroxyl  for 
hydrogen,  or  its  super-addition,  takes  place.  The  synth^ds  of 
formic  add  seems  a  direct  proof  of  this.  When  finely-divided 
carbon  (lamp-black)  is  boiled  with  permanganate  of  potash  and 
sufficient  sulphuric  add  to  liberate  the  permanganic  add,  formic 
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add  IB  prodoced,  in  rery  sm&Il  quantity  it  is  true,  bnt  sofficieiit  for 
the  aathor  to  identiiy  and  determine.  Mr.  Gliapman  took  eepecial 
pains  to  porify  the  lamp-black  used  in  the  experiment,  bo  bb  to 
preclude  the  possibility  of  any  hydrogen  oomponnd  being  present. 

After  this  Mr.  Parkinson  gave  an  account  of  "  Some  Alloys  of 
M^neainm,  and  its  behanonr  with  non-metallic  elements."  The 
details  given  by  the  author  were  very  long,  and  for  a  fall  account 
we  must  refer  flie  reader  to  the  '  Journal  of  the  Chemical  Society ' 
for  March,  1867.  It  is  sufficient  to  say  that  none  of  the  alloys 
of  magnesium  promise  to  be  of  any  utility.  Some  of  them,  how- 
ever, are  possessed  of  curious  properties.  Bismuth,  for  example, 
with  10  per  cent,  of  magnesium,  forms  an  alloy  which  deliquesces 
when  exposed  to  the  air.  The  action  of  air  and  moisture  is  so 
greet  that  it  hisses  distinctly  when  held  in  the  hand.  Antimony, 
with  10  per  cent,  of  magnesium,  behaves  similarly.  All  the  alloys 
are  very  brittle,  and  are  easily  tarnished.  The  one  which  seems 
the  most  permanent  is  that  vnth  zinc.  He  two  metals  must  be 
fused  together  in  an  atmosphere  of  hydrogen,  for  when  heatod 
together  in  the  air  or  under  a  finx  tae  reaction  is  violent  and 
explosive.  The  most  interesting  of  the  componnds  formed  with 
non-metallic  elements  is  that  with  gilicinm.  When  silica  is  heatod 
to  redness  with  magnesium  filings,  ailicide  of  magnesium  is  pro- 
duced, which  decomposes  water  and  causes  the  evolution  of 
spontaneously  inflammable  sihcide  of  hydrogen. 

On  the  same  evening  Mr.  B.  H.  Smith  read  a  paper  *'  On  tiie 
Oxidation  of  Ethylic  Beozoate." 

At  the  meetmg  on  December  20,  Mr.  W.  H.  Perkin  read  tax 
important  paper  "  On  the  Bibasicity  of  Tartaric  Acid."  Tartaiie 
acid  has,  untQ  lately,  been  regarded  as  Inbasic ;  bat  its  tetratomicity 
being  established,  some  chemists  have  found  reasons  for  considering 
it  totrabasic.  These  conclusions  have  been  drawn  from  the  com- 
position of  some  metallic  combinations;  but  Mr.  Perkin  has  studied 
the  replaceable  hydrogen  in  a  different  manner,  and  &om  the 
examination  of  new  derivatives  of  the  acid,  establishes  its  bibasicity. 
We  must  refer  the  reader  interested  in  this  qneetion  to  the  original 
paper,  which  will  be  fbiind  in  the  '  Jonmal  of  the  Chemical  Society/ 
for  March,  1867. 

At  the  same  meetiBg,  a  paper  by  Dr.  Hunter,  "  On  the  Absorp- 
tion of  Vapours  by  CSiarcoal,"  was  read.  As  in  the  author's 
previons  experiments,  cocoa-nnt  charcoal  was  empli^ed.  The 
vapours  experimented  upon  were  each  as  those  of  aniline,  carbolic 
add,  aldehyde,  &c.,  and  the  determinations  have  -  no  immediato 
practice  v^ue. 

Mr.  Herbert  M'Cleod  afterwards  exhibited  a  new  continuous 
aspirator  of  his  contrivance.  This  form  of  appaiatus  conld  nc^ 
be  made  intelligible  without  an  engraving.      Ite  only  advantage 
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ftppeeia  to  be  that  it  enables  tbe  chemist  to  detecrmiiie  with  eaaa 
the  tunoant  of  air  aapiAted. 

The  two  foregoing  papera  will  also  be  fonnd  in  the  March 
Dtunber  of  the  Jonnutl  of  the  Society. 

Another  paper,  on  the  same  evening,  was  by  Mr.  E.  T.  Chap- 
man, "On  some  Beactione  of  Hydriodic  Acid."  Thin  acid,  the 
author  fonnd,  conTeito  nitric  oxide  into  ammonia,  and  decomposes 
mtrites,  and  with  more  difficnIW  nitrates  of  the  alcohol  radicals 
into  nitric  oxide,  ammonia,  and  water,  an  iodide  of  the  alcohol 
radical  being  also  formed. 

On  Jannary  17,  a  fiapCT  Ij  Mr.  ^T.  E.  Thorj)e^  "  On^  the 
"  "   '  "cid  in  r       '   "  -1      m. 


Amount  of  Gurbonio  Acid  in  Searair,"  was  read.  The  author's 
experiments  were  made  off  Ponglas,  Isle  of  Man,  and  the  averagd 
result  of  77  obserrationa  was  3  parte  of  carbonic  acid  in  10,000 
of  air. 

Another  paper,  by  the  same  author,  waa  "  On  the  Amount  of 
Oarbonic  Add  contained  in  the  Atmoej^ere  of  Tropical  Srazil, 
during  the  'BsJnj  Season."  At  Para,  during  April  and  May, 
3 '28  parts  of  carbonic  acid  were  found  in  10,000  of  air.  Four 
parts  in  10,000  was  said  to  be  the  mean  result  for  the  atmcspbere 
of  Europe,  away  &om  special  contaminating  influences. 

Dr.  Frankland  then  read  a  learned  paper,  giving  the  latest 
results  of  the  "  Synthetical  Beseaichee  on  Ethers,"  carried  on  by 
himself  in  conjunctioQ  with  Mt.  Duppa.  This  second  part  gave  an 
account  of  the  action  of  sodium  and  isopropylic  iodide  upon  ethyhc 
acetate. 

Professor  "Wanklyn  afterwards  read  a  paper  "  On  the  Titration 
of  Compound  Ethers."  An  elementary  analysis,  the  author  found 
to  be  a  poor  guarantee  of  the  purity  of  a  compound.  He  therefore 
resorted  to  a  titration,  which  he  finds  rapid,  easy,  and  accurate. 
He  digests  known  amounts  of  the  ether  and  alcoholic  potash  in  a 
water-bath,  and  when  the  decomposition  is  terminated,  which  is 
known  by  the  complete  disappearance  of  the  smell  of  the  ether, 
the  residual  potash  is  determmed  by  means  of  a  standard  sulphuric 
add. 

A  paper  by  Mr.  E.  T.  Chapman  and  Mr.  M.  H.  Smith,  "  On 
Quantitative  Anaykis  In  limited  Oxidation,"  was  also  read.  The 
aatbors  have  oxidized  lactic  and  diethoxaJic  acids  by  means  of 
chromic  acid,  and  determined  the  amounts  of  the  resulting  products. 
Such  a  mode  c^  analysis  they  believe  to  be  applicabui  to  most 
otganie  compounds,  and  would  show  not  merely  uie  total  amount 
of  carbon,  but  also  the  forms  in  which  it  existed  in  the  compound 
examined. 

The  last  p^per  of  the  erening  was  l^  Dr.  Stenhoiue,  "  On  the 
Preparation  oS  Berberine  &om  Corcinium  Feneetratum,  commercially 
known  as  Colcanbo-wood."    The  aathca*  exhausts  the  wood  with  a 
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boiling  Bolntdon  of  snbacetate  of  lead.  Part  of  tihe  berberine  separates 
on  cooling,  and  the  reBt  is  precipitated  on  the  addition  of  nitnc  acid. 
The  nitrate  may  be  decomposed  by  lime  or  ammonia,  and  the 
alkaloid  pnrified.  The  same  process  is  applicable  Car  the  extraction 
of  theine  from  t«a. 

At  the  meeting  on  the  7th  of  Febrnary  a  note  \fj  Dr.  Btenhonse, 
"On  some  Varieties  of  Orchella  Weed,  and  Produets  obtained 
therefrom,"  vaa  read.  The  author  described  the  mode  of  obtaining 
orcin  and  erythrite  from  Bocella  tinctoria ;  for  details  of  which,  and 
also  of  a  mode  of  determinii^  the  amount  of  colour-yielding 
principles  of  lichens  by  the  nse  of  a  etandsrd  Bolntion  of  hypo- 
chlorite of  eodium,  ^e  mnst  wait  the  pnbhcation  of  the  paper. 

A  note  by  Dr.  Phipeon,  "  On  the  Eggs  of  Goriza  Mercenaria," 
was  also  leed.  These  ^gs  deposited  on  reeds  in  &eeh-water  lakes 
in  Mexico,  by  a  kind  ch  boat-flr,  are  ground  by  the  natives  and 
nsed  as  food.  They  are  chemiculy  composed  of  cnitine  with  a  little 
phoaphat«  and  carbonate  of  lime.  Chitme,  Dr.  Fhipson  beheree  to 
be  a  glncoside.  The  eggs  are  supposed  to  contribate  to  the  for* 
mation  of  a  new  oolitic  limestone  at  the  bottom  of  the  Mexican 
lakes. 

After  this.  Dr.  Matthieeen  gave  an  interesting  lecture  "On 
Alloys."  We  need  only  say  here  that  the  author  disputes  tiie 
notion  that  alloys  are  definite  chemical  compounds  (except  indeed  in 
one  or  two  instances),  and  only  regards  them  aa  intimate  mixtures 
of  the  metals.  In  some  cases,  however,  in  which  the  physical 
properties  of  one  metal  are  entirely  changed  by  a  small  admixture 
of  another,  the  resulting  alloys,  it  was  said,  coold  only  he  r^arded 
as  solidified  solutions  of  allotropio  modifications  of  vxe  metals  in 
each  other.  This  view  of  the  author  was  more  folly  developed 
in  his  Beport  to  the  British  Association,  1863. 

The  kst  meeting  we  can  notice  was  held  on  March  1,  on  which 
occaraon  Mr,  E,  T.  Chapman  read  a  paper  "  On  Limited  Oxidation : 
the  Detramination  of  the  Oxygen  Consnmed."  Beferring  the  reader 
to  the  paper  before  noticed,  we  loay  say  that  a  known  qoantity  of 
the  chrconic  acid  solution  is  titrated  with  oxalic  acid,  and  the 
r«salting  carbonic  acid  weighed.  Another  quantity  of  the  chromic 
Bolntion  is  then  digested  with  the  organic  body,  as  previously 
described,  and  after  digestion  the  solution  is  titrated  in  the  same 
manner  with  oxalic  acid.  The  difference  in  the  amount  of  carbonic 
acid  obtained,  is  the  measure  of  the  oxygen  oongumed.  This 
method  was  specitdly  recommended  for  the  estimation  of  alcohol, 
and  generally  as  a  proved  method  in  a  great  variety  of  quantitative 
examinations. 
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6.  ENGINEEBING— OIVIL  AND  MECHANICAL. 

Thb  winter  season  is  not  generally  the  busiest  time  amongst  members 
of  the  engineering  profession ;  norks  already  commenced  are,  of 
coarse,  not  permittea  to  remain  at  a  standstill,  but  few  new  works 
are  commenced  until  Uie  spring.  Mechanical  engineers  generally 
are  now  beginning  to  get  more  bney,  after  rather  a  long  period  of 
stagnation ;  looomotiTe  engineers  especially  have  plenty  of  wcnrk 
before  them,  and  others  are  perhaps  more  or  lees  occnpied  in  con- 
nection with  the  forthcoming  Paris  Exhibition. 

The  lolls  before  Parliionent  do  not  exhibit  any  very  great 
activity  on  the  part  of  engineers,  there  being  only  ninety-six  for 
railways,  whereof  sixty-one  are  for  new  lines,  few  of  whidi  are  of 
any  great  length ;  and  eighty-three  for  miscellaneoaa  works. 

^jnongst  the  many  important  railway  works  at  present  in  pro- 
gress, may  be  mentioned  the  Great  Eastern  MetropoUtan  Exten- 
sion, and  the  East  London  Railways,  between  Mile  End  Old  Town 
and  Liverpool  Street.  Between  these  points,  the  two  lines  will 
follow  the  same  oonrse,  Only  at  difierent  leveb ;  the  East  London 
being  below  the  enriace  of  the  groond,  and  the  Great  Eastern  above 
it,  thns  necessitating  the  confitmction  of  a  combined  viaduct  and 
covered  way.  The  former  line  will  also  make  nse  of  the  Thames 
Tunnel,  and  will  serve  a  very  important  purpose  in  connecting 
the  lines  north  and  soath  of  the  Thames  to  the  East  of  London 
Bridge.  Four-fifths  of  the  length  of  the  Metropohtan  and  St. 
John's  Wood  line  has  now  been  completed,  and  it  is  expected  that  it 
will  be  opened  early  in  the  autnnm  of  the  present  year.  One  of 
the  bills  before  Parliament  is  for  the  reintrod!iictIon  of  omnibus  rail- 
ways into  London;  there  can  be  no  doubt  that  such  an  addition  to 
the  present  means  of  communication  would  be  most  accepteble,  but 
whether  it  will  prove  more  successful  than  the  similar  attempt 
made  a  few  years  back  by  Mr.  Train,  remains  to  be  proved.  In 
Liverpool  also,  an  efEbrt,  supported  by  the  Town  Council,  is  being 
made  in  the  Bame  direction. 

The  works  on  the  Great  Northern  Bailway,  between  Doncaster 
and  Gainsborough,  were  expected  to  have  be^  completed  by  tho 
let  March ;  on  me  opening  of  this  line  the  whole  of  the  coal  traffic 
between  Doncaster  and  London  will  pass  over  it  via  Lincoln  and 
Peterborough.  The  Stonehouse  and  ^laikworth  branch  of  the  Mid- 
land Sailway  was  opened  in  Febniary  last.  The  opening  of  the 
Salisbury  and  Dorset  IWlway  took  place  on  the  27th  December ;  and 
the  exteosion  to  connect  the  Neath  and  Brecon  line  with  the  Brecon 
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and  Merthyr  syatem  has  been  completed ;  thus  opening  a  new  ronte 
fixHn  Swansea,  Llanelly,  and  the  western  districte  of  South  Wales  to 
North  Wales,  Birkenhead,  Liyerpool,  Manchester,  &c. 

With  reference  to  Railways  abroad,  we  notice  that  the  line  over 
Mont  Geuis  is  rapidly  approaching  completion ;  and  it  is  expected 
that  the  section  between  Modane  and  Susa  will  be  opened  by  May 
next,  and  that  the  whole  will  be  completed  by  the  followiag  Jnly. 
Several  linea  of  railway  in  and  abont  Paris  have  recently  been  com- 
pleted, and  others  are  in  contemplation  in  connection  with  tho 
Chemin  de  Fer  da  Ceinture.  In  Pniesia,  the  constmctioii  of  rail- 
ways from  Harburg,  opposite  Hamburg,  to  Stade  and  Caxhaven, 
and  &om  Noidhansen,  m  Central  Qeraoany,  to  Erfurt,  have  bem 
commenced.  In  Knssta,  mncb  hae  alrcadv  been  done,  and  out  of 
3,235  miles  sanctioned,  2,570  are  open  to  the  pabhc.  There  is  the 
Trunk  line  of  400  milcB,  from  St,  Petersburg  to  Moscow;  the  St. 
Petersburg  and  Warsaw  line  of  about  800  milee,  with  a  l»'anch  to 
the  Prussian  frontier ;  several  short  branch  lines  from  St.  PeteiBbnig, 
and  the  line  from  Warsaw  to  the  Austrian  frcaitier,  about  146  miles. 
Soutfairards,  there  is  a  line  from  Odessa  to  Balta,  with  a  branch  to 
Tiraspol  to  the  west.  About  ninetymileB  of  line  are  bedng  made  in 
the  Talleys  of  the  Yolga  and  the  I>on.  Lines  will  radiate  from 
Moeoow  to  Nijni  Novgorod,  to  Serguicoek,  to  Hiasan  and  Eob1o£ 
About  630  miles  are  bemg  made  from  Orel,  via  Smolensk  and 
Uitepek,  to  Dunabn^,  wMch  will  give  thoee  towns  direct  com- 
mumcation  with  the  Baltic  at  Biga.  The  farther  extensions  con- 
templated will  complete  the  through  communication  between  the 
Baltic  provinces  and  the  south,  including  the  ^rts  of  the  Black 
Sea,  the  §ea  of  Aaof,  and  the  Caspian  Sea.  The  lines  recently 
opened  in  Italy,  conost  of  that  connecting  Pavia,  Cremona,  and 
Brescia ;  and  the  line  between  Catania  and  Messina.  Passengers 
can  now  go  from  Fbrenoe  to  Eome  in  twelve  hours  by  way  of 
Perugia,  &&  line  between  Arezzo  and  FoUgno  being  now  completed. 
The  month  of  January  last  witnessed  the  opening  of  a  ntilway 
section  from  Pasewolk  to  the  frontier  of  Mecklenburg;  the  com- 
pletion of  this  link  is  of  the  greatest  importance  to  Stettin,  as  the 
Pomeranian  network  of  lines  will  now  be  united  to  a  vast  distrid^ 
comprising  the  whole  territory  of  Mecklenburg,  Schleawig,  Itfiuen- 
burg,  the  Eanse  Towns,  and  a  great  part  of  Hanover.  The 
Estramadnra  Kailway,  also  recently  opned,  establishes  an  nnin- 
terrupted  communication  between  Lisbon  and  St.  Petersburg,  by 
means  of  a  Une  of  rails  3,940  miles  in  length,  which,  ste^ting 
from  the  north  of  the  Tagus,  terminates  for  the  present  at  the  con- 
fluence of  the  Volga  and  the  Oka,  at  Nijni  Novgorod,  passing 
through  Madrid,  Paris,  EruHSels,  Berlin,  and  Warsaw.  In  India, 
several  short  but  important  sections  of  railway  have  recently  been 
completed,     ^e  first  train  ran  into  Delhi  on  tlifi  momine.  of  the 
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24tli  October  last.  A  snfficieiat  umnber  of  detached  portdons  of 
railway  ara  now  open  to  admit  of  the  journey  from  Galcatta  to  Bom- 
hay  being  performed  in  about  four  days.  Forty  years  ago  the 
United  States  had  but  three  miles  of  railroad  in  operation ;  bnt  they 
now  have  35,341  miles  open,  and  1<5,948  miles  nnder  comtmctioQ. 
The  United  States  Congress,  in  order  to  aid  the  establishment  of 
the  South  Pacific  Bailroad,  has  granted  that  nndertaking  25,000 
acres  of  land  per  mile ;  the  distuice  between  New  York  and  Saji 
Francisco  by  this  ronte  will  be  3,200  miles.  Advices  &om  Brazil 
stat«  that  the  San  Panlo  Bailwsy  was  espedfd  to  be  opened  on 
the  1st  January  last ;  and  that  a  prospectus  has  been  issued  of  the 
Paragnassn  St^un  Tramroad  Company,  for  the  construction  of  a 
train  line  of  250  miles,  from  the  city  of  Bahia  to  the  city  of  Len^oes, 
near  the  diamond-mines,  with  whi<^  there  is  already  a  strady  ttaffic. 
Amongst  harbour  and  dock  works  we  may  notice,  in  me  first 

Slsce,  the  extenaiTe  additions  now  in  progress  to  the  Govenunent 
ocks  at  Chatham,  on  a  tract  of  marsh  land  known  by  the  name  of 
St.  Mary's  Island.  For  some  time  past  the  admiralty  have  been 
carrpng  on  some  very  important  works,  with  a  view  of  reclaiming 
St.  Mary's  Isluid ;  bat  in  addition  to  the  mere  work  of  recWoaiaon, 
the  scheme  includes  the  construction  of  a  series  of  extensiTe  docks 
and  workshops,  all  of  which  are  estimated  to  cost  about  one-and-a- 
half  million  Hterline;.  The  MillwaU  Docks,  now  in  course  of  oon- 
stmction  on  the  Me  of  IX^  will,  it  is  expected,  be  finished  and 
open  for  shipping  by  the  end  cf  neit  antmnn.  There  will  be  two 
docks, — the  one  of  25  acres,  and  the  other  10^  acres  to  extent ; 
the  depth  of  water  in  each  basin  will  be  about  29  feet  and  the 
entrance  locks  will  be  80  feet  wide.  A  large  graving-dock,  402 
feet  long  by  86  feet  wide,  is  also  being  constrncted  as  an  adjunct  to 
the  other  works.  On  the  let  January  the  contractors  commenced 
the  great  works  for  the  extensiim  of  Portsmouth  Dockyard,  the 
estimated  cost  of  which  is  1,500,000/,  Up  to  the  present  time 
Olasgow  has  been  without  any  dock  accommodation,  or  tidal  basin ; 
and  althongh  the  wharGng  is  extended  on  either  side  of  the  river 
for  a  great  distaiice,  it  is  inadequate  to  the  demands  upon  it.  A 
tidal  basin  is  now  in  conise  of  construction  there,  which  will  be 
completed  in  a  few  months ;  and  the  commencement  of  another 
basin  is  contemplated  soon  a^r  the  completion  of  that  now  in  pro- 
gress. New  works  are  under  congtmctiou  on  either  side  of  the 
river  at  Belfeet ;  Uiose  on  the  County  Down  side  conmst  of  a  lai^ 
open  tidal  basin  and  a  capacious  graving  dock ;  and  those  on  the 
G)unty  Antrim  side  consist  of  a  Boating  dock,  630  feet  long  by 
225  feet  wide,  and  a  tidal  dock  600  feet  long  by  550  wide.  The 
entrance  to  the  former  is  60  feet,  and  to  the  tidal  dock  ^0  feet  in 
width.  The  cost  of  the  entire  works  will  be  150,000?.  A  new 
port  has  not  long  since  been  established  in  the  Btist^  Channel,  at 

Uigilized  by  Google 


1867.]  Enffineering— Civil  and  Mechanical.  249 

Port  Gawl,  in  G-lamorgsnshire,  which  will  be  of  immenae  Talne  to 
tho  ironmasteTB  snd  coal  leasees  of  So'^tb  Walee.  The  new  works 
recently  confitracted  here  coofflst  of  aa  iimer  floating  dock  of  7^ 
acres,  with  quay  welUs  of  massive  masonry.  The  depth  of  water  in 
the  entrance  besiii  and  on  the  sill  of  the  dock  is  29  feet,  at  spring 
tides.  In  addition  to  the  docks  there  is  also  an  extensive  wharf 
frontage,  high  level  shipping  stages,  and  other  conveniences.  Active 
operations  are  in  progress  for  constnictiiig  docks  and  a  pier  at  the 
Cape  of  Ccood  Hope ;  the  principal  basin  has  to  be  mined  in  rock, 
and  the  debris  has  been  carried  away  \sj  locomotives  to  the  extre- 
mity of  a  breakwater,  which  has  now  a  length  of  nearly  1,700  feet. 
The  Pasha  of  Egypt  has  ordered,  in  France,  a  great  iron  boating-dock 
for  service  in  the  Port  of  Alexandria.  Harbonr  works  are  also  in 
contemplation  at  St.  Heher's,  Jersey.  It  is  proposed  to  constract 
docks  and  warehooses,  and  to  form  a  spacious  harbour  on  the  Danube, 
and  to  establish  a  port  to  the  north  of  Elsinore,  in  Denmark, 

Several  propooils  have  recently  been  put  forward,  for  the  pur- 
pose of  facihtating  the  means  of  communication  across  the  Britidi 
Cfaannel.  Amongst  others,  Mr.  James  Cbahneis  baa  introduced  a 
modification  of  his  well-known  scheme  for  a  railway  beneath  the 
Channel,  to  be  conducted  through  a  double  row  of  iron  pipes,  lined 
with  brick,  and  submerged.  Other  more  probable,  schemes  have 
been  suggested  by  Mr.  Fowler  and  Mr.  Daft,  for  the  establishment 
of  ferry-boats  wluch  shall  convey  a  railway  train  entire— passengers 
and  all — without  necessitating  any  change  of  carriages. 

From  the  report  of  the  Manchester  Boiler  Asaociatiou  it  appears 
that  boiler  explosions  are  steadily  increasing  in  ntunber  'and  &ittuity. 
During  the  year  1866  there  were  73  exploeiona  in  varioos  parts  of 
the  United  Kingdom,  attended  with  a  loss  of  87  Uves,  and  with 
injuries  to  110  others.  Amongst  other  recent  inventions  for  the 
removal  of  boiler  scale,  the  most  remarkable  is  that  known  as  the 
magnetic  anti-incrustator.  It  consiata  of  seven  small  magnets  made 
of  steel  wire,  tapering  to  a  point  at  one  end,  and  inserted  radially 
at  the  other  into  a  brass  centre ;  this  is  supported'  horizontally  in 
the  steam  space,  a  few  inches  below  the  roof  of  the  boiler  near  one 
end,  by  a  brass  stud,  from  which  it  is  insulated.  A  copper  wire 
connects  the  system  of  magnets  with  the  opposite  end  of  the  boiler ; 
a  current  of  induced  electricity  is  thus  eflected,  which  results  in  the 
complete  detachment  of  scale  from  the  boiler.  A  new  kind  of 
boiler,  called  the  water-tube  boiler,  has  lately  been  invented  both 
in  this  country  and  in  France ;  ita  peculiarity  consiBia  in  the  water 
being  contained  in  tubes,  amongst  which  the  flames  Irom  the  fire 
circulate,  being  very  nearly  the  opposite  to  the  plan  formerly  more 
generally  adopted.  Experiments  are  still  being  carried  out,  with  a 
view  to  the  use  of  petroleum  as  ftiel ;  but  more  must  yet  be  accom- 
plished before  it  can  be  said  to  have  proved  successfuL 
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It  is  proposed  to  conTert  sll  the  existing  32-poimdeT  gnus  in  the 
service  into  64-poimdeT8,  open  Major  FalliseiB  prindple.  It  is 
reported  that  the  coaverted  Saeider  tifiee  have  not  giveai  satiB&ction, 
owing  to  the  imperfect  style  of  workmanship  in  their  convendcHi. 
There  have  recently  been  eztensve  trials  of  breech-loading  gnna, 
both  in  Yienna  and  in  America,  with  a  view  to  obtaining  &b  best 
pattern  gnn;  and  similar  tri^  will  shortly  take  place  in  this 
conntry.  An  F.nglJBti  gnnmaker  has  just  contracted  with  the 
French  ^vemment  for  the  mann&ctnre  of  a  considerable  number 
of  the  Chflssepot  gnn,  and  the  Whitworth  Company  are  making 
npwardfl  of  200  lathee  for  a  private  firm  in  Paris,  who  have  con- 
tracted to  oourert  a  large  nnmber  of  French  rifles  upon  the  same 
system. 

The  Mont  Oenis  tnnnel  has,  dnring  the  past  year,  been  ez- 
tffiided  1,1S9  yards,  making  the  aggregate  distance  pierced  7,083 
yards ;  the  totel  distance  remaining  to  be  pierced  is  6,493  yards. 

The  &nah-water  canal  portion  of  the  Suez  Canal  is  now  navi- 
gable ;  OQ  llth  Febrnaiy  a  vessel  from  Siam,  oontainii^  packages 
for  the  Paris  Exhibition,  took  that  ronto;  and  onl7th  FeDmary  a 
vessel  of  80  tons,  &om  Trieste,  arrived  in  the  Bed  Sea,  having 
passed  throngh  Egypt  by  the  Saez  Ganal. 

The  first  locomotive  made  in  New  Sonth  Wales  was  tested  on 
15th  Novembra  last  on  the  loanch  line  between  the  Bedfem  Bail- 
way  Station  and  Pyimcmt.  It  is  upwards  of  TO-horse  power,  and 
is  to  be  employed  on  the  steep  inclinee  or  zigzags  on  the  Great 
Western  Bauway. 

Very  considerable  works  for  the  reclamation  of  land  in  Switzer- 
land have  been  determined  on  in  the  neighbonrhood  of  the  Lakes 
of  Morat,  Neachatel,  and  Blenne.  The  total  cost  will  be  about 
800,0002.,  and  the  value  of  the  lands  will  be  increased  626,382;. ; 
the  total  extent  to  be  reclaimed  amounts  to  nearly  50,000  acres. 

Mr.  James  Parker,  a  gentleman  residing  near  London,  has  hitely 
introduced  a  system  of  working  engines  by  mixed  steam  and  air, 
which  he  applied  to  the  propulmoQ  of  a  small  road  locomotiye  some 
time  ago,  and  more  recently  for  propelling  a  small  vessel  on  the 
Thames.  The  results  of  these  expenmenta  were  very  satisfactory, 
and  the  subject  has  recently  attracted  no  little  attention. 

Amongst  the  nnmerona  treatiaes  which  come  before  the  public 
every  year,  none  perhap  aim  at  higher  ends,  or  achieve  mwe  gene- 
ral good  than  those  which  treat  science  in  a  popular  manner,  with- 
out making  scientific  truths  too  subservient  to  the  popular  tastes. 
In  the  category  of  such  works  may  be  included  t^  mree  series  of 
"  Useful  Information  for  Engineers,"  which  have  lately  emanated 
from  the  pen  of  Mr.  William  Fairbaim.  The  third  series  of  this 
very  nsefnl  little  work  has  but  recently  seen  the  Ught;  it  conmsts 
of  a  reprint  t^  six  kctnree,  some  of  which  have  been  published  and 
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disfaribnted  in  the  transactions  of  varioDB  societiea  and  institntionB, 
and  Beren  papers  on  Tahous  Habjects  compiled  by  Mr.  Fairbaim 
himself  The  first  two  lectaree  contain  a  abort  cmd  concise  history  of 
the  advancements  made  in  science  and  art ;  the  reealte  aiisiiig  from 
'whicli  have  been  to  ^nadraple  the  prodnctiTe  powers  of  the  country, 
and  to  difihse  s  spirit  of  intelligence  amongst  all  classes  of  tJie  com- 
mnnity.  The  third  chapter  is  on  "  Labour :  its  Influences  and 
AchieTementa."  Ailer  pointing  out  the  necessity  of  labour,  on  which 
all  are  dependent  for  their  subsistence,  the  author  divides  his  sub- 
ject into  two  heads — viz.,  mental  and  phyneal  labour,  which  is 
further  subdivided  into  akilled  and  unskilled  labour.  The  points 
sought  to  be  established  in  this  lecture  are,  first,  that  labour  is 
inherent  in  man  and  in  animals ;  secondly,  that  its  nse  is  important, 
and  ought  to  be  cultivated ;  thirdly,  that  its  inflnence  is  powerful 
and  enective ;  and  lastly,  that  its  achievements  are  great.  The 
fourth  lectnre  on  "  Literary  and  Scientific  Societies  "  is  a  reprint  of 
an  address  dehvered  at  the  inauguration  of  the  Sonthport  Athenteum. 
In  this  Hxe  advantages  of  literuy  and  scientific  institutiona  are 
pointed  ont,  as  well  as  the  necessity  of  careful  stndy  and  untiring 
mdustry,  for  the  attainment  of  disnuction  and  success.  The  two 
other  lectures  are  on  "  The  Thickness  of  the  Earth's  Cmst,"  and 
on  "  Iron  and  its  Appliances."  In  the  latter  of  these,  iron  is  fol- 
lowed through  the  different  stages  of  its  utility,  and  it  is  treated  in 
its  apphimce  to  the  steam-engine,  to  millwork,  and  to  machinery ; 
the  varied  forms  and  conditions  being  noticed  in  which  it  is 
employed  for  security,  on  the  one  hand,  and  its  economical  distri- 
bation  for  the  purposes  of  construction,  on  the  other. 

The  other  papers  relate  to  the  machinery  of  the  Paris  Exhi- 
bition of  1855,  and  of  the  London  Exhibition  of  1862,  to  which 
are  added  a  treatise  on  Iron  Eoofe,  Beeeorches  on  the  Insulation 
of  Babmarine  Gables  (undertaken  at  the  request  of  the  Athintio 
Telegraph  Company),  and  Experiments  to  determine  the  effect  oi 
impact,  vibratory  action,  and  long-continiied  changes  of  loads  on 
wrought-iron  giidere. 

At  the  present  time,  when  every  one  is  expected  to  possess  some 
knowledge  on  scientific  subjects,  papers  sach  as  those  above  referred 
to  cannot  become  too  generally  known;  for  whilst  they  contain 
much  "  useful  information  for  engineers,"  the  absence  of  all  un- 
necessary technicalities  renders  th^  suitable  also  for  the  g^ieral 
reader. 
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7.  ENTOMOLOGY. 
(Indudinff  the  Froeeedtnga  of  the  EiUomdogical  Soeidy.) 

Fboh  inveBtagatioiiB  made  by  M.  Felix  Flateaa*^  on  tlie  mns- 
cnlar  force  of  insecta,  be  dedncee  the  following  l&w : — "  In  the 
same  group  of  inBecte,  the  force  T&iiee  invetsely  to  the  weight, 
that  is  to  Bay,  that  of  two  insecte  belonging  to  the  same  group, 
the  amaller  presents  the  n^teet  etrength."  The  FhytopnagooB 
&milieB,  BonaciidfB  and  Criocerid»,  appear  to  exceed  all  o&ers 
in  traction-force.  T^  Bopremacy  of  theee  in§ectfl  be  attributes 
solely  io  their  great  muscnlar  force,  which  is  ezpUined  partly  by 
the  urge  size  of  the  posterior  femora,  and  partly  by  their  amaJl 
weight.  With  regard  to  the  leaping  powers  of  the  Orthoptera, 
he  found  that  (Edipoda  proaaa,  which  weighs  0'64B  gr.,  raised 
a  mean  weight  of  1*064  gr.,  and  (Edipoda  paraUda,  0-194  gr., 
raised  a  mean  weight  of  0638  gr.  The  proportionB  of  their 
relative  force  are,  therefore,  1'647,  and  3-288;  another  example 
of  the  above  law,  according  to  which,  in  the  same  group  of  insects, 
the  ligbtcet  are  comparatively  the  strongest.  As  regards  flight, 
M.  Plateau  finds,  also,  that  the  mean  forces  of  insects  are  still 
in  inveiee  proportion  to  the  weights;  but  he  obtained  do  such 
high  results  as  m  the  case  of  traction  or  pushing. 

AUosioD  has  already  been  made  (arUe,  p.  Ill)  to  the  dis- 
covery, by  Sir  John  Lubbock,  of  a  new  type  of  centipede.  An 
elaborate  paper  on  the  subject  has  once  been  read  before  the  Lin- 
nean  Society.  The  animal  is  only  ^th  of  an  inch  in  kngth ;  has 
a  body  composed  of  ten  segments,  vritb  only  nine  pairs  of  legs,  and 
five-jointed  ant«nnro  bi£d  at  the  extremity  and  quite  nnlike  those 
of  other  Mj^pods.  It  was  proposed  to  be  called  Pauropua 
Hvudeyi.  The  author,  who  has  found  it  in  great  nnmbore  in 
his  kitchen-garden  at  High  Elme,  was  at  first  disposed,  &om 
its  minnte  size,  to  regard  it  as  a  larva ;  but,  having  examined 
several  hundred  specimens,  he  had  come  to  the  condusion  that 
it  was  a  mature  form.  In  its  earliest  state  it  has  three  pairs 
of  1^,  and  the  nnmber  increases  at  each  moult ;  two  pairs  at 
the  first,  but  at  each  of  the  subsequent  moults  a  single  pair 
only  is  added.  Its  systematic  position  among  the  Myriapoiu  is 
a  matter  of  doubt.  Sir  John  went  very  minutely  into  the  reasons 
which  induced  him  to  consider  that  it  could  not  be  placed  in 
either  of  the  two  great  orders  of  the  class,  and  that  it  is  not 
only  intermediate  between  the  Ghilopods  and  Diplopods,  but  that 
it  forms  a  connecting  link  between  the  Myriapoda  and  the  other 
classes  of  the  annulosa.  From  the  view  of  its  being  the  type  of 
■ '  Ann.  and  Maii;,  Nut.  Hirf.,'  Feb.,  1867. 
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a  distmct  order,  howerer,  Fiofeaaor  Hnxley  expresaed  his  dissent. 
A  second  speciss  of  the  geDtiB  waa  found  witib  the  first,  differing 
in  the  form  of  the  antennra. 

M.  de  Maraenl  has  recratly  published  a  new  edition  of  hia 
'  Gatalogas  Coleopteromm  Euiopte  et  con£nium,'  The  numher 
of  epeeiea  is  now  above  13,000 ;  but  it  must  be  recollected  that 
to  me  Eorope^i  area  is  added  the  shorea  around  the  Mediter- 
ranean, or,  in  other  worda,  North  Africa  and  Weetem  Asia. 
By  tbiB  arrangement,  however,  comparatively  few  extra  Euro- 
pean genera  are  introduced,  almoat  the  only  ones  from  the  tropics 
txaag  Monomma,  CaMirhipia,  Stenochia,  Piazomica,  Mylloeerm, 
and  ArrhejvodeB.  Arttcerua  and  Himatiatnua,  Australian  and  South 
African  genera  respectively,  are  also  repreaented.  The  work  has 
been  got  np  in  a  very  careless  manner;  wrong  authoritieB  are 
often  givtin,  and  the  spelling  ie  by  &r  too  frei^aently  iaulty. 

The  little  work  by  Miss  Stavely,  on  '  British  Spiders,  an  Intro- 
duction to  the  Study  of  the  British  Araneidie,'  it  is  admitted  "  lays 
no  claim  to  originality ;  the  work  of  Mr.  Blackwall  on  the  same 
subject  having  been  most  fre^  used."  It  is  one  of  the  series 
of  books  on  BritiBh  Natural  History  now  in  course  of  publication 
by  Loveil  Beeve  and  Co.,  by  whom  we  are  informed  they  were 
to  be  "  entirely  the  result  of  original  research,  carried  to  ite  most 
advanced  point. "  This  is  a  little  too  bad.  As  a  useful  abridge- 
ment of  Air.  Blackwall's  '  History,'  Miss  Stavely's  volume  may 
be  recommended  i  but  we  think  it  would  have  been  improved 
if  she  had  given  some  notices  of  the  baHtate.  Many  epedes 
have  only  been  taken  once,  or  in  one  locality,  and  this  it  is 
very  important-  should  be  known  to  the  collector,  for  whom  the 
work  is  more  especially  adapted. 

The  last  part  of  the  '  Linntea  Entomologies,'  containing  up- 
wards of  480  pages,  is  entirely  confined  to,  and  Gomplet«e  Dr. 
BnSriau's  descriptions  of,  the  South  American  Oyptocephali.  The 
plan  of  devoting  as  large  a  space  as  possible  to  a  paper,  instead 
of  breaking  it  np  into  fragments,  as  is  now  too  often  the  case,  is 
much  to  be  commended.  In  the  enormously  increasing  mass  of 
zoological  literature,  could  not  some  plan  be  devised  by  which 
any  paper  may  be  taken  out  of  the  volume  in  which  it  appears, 
in  order  that  it  may  be  kept  or  classified  with  others  of  t^ 
same  character?  Many  smsU,  but  important,  papers  are  now 
often  overlooked  or  forgotten. 


pBOCEEDlSaB   OF   TEE   ENIOHOLOaiOAL   SOOIETY   07   LONDON. 

I>ecember  3. — A  collection  of  Coleoptera  from  Bio  Janeiro  wi_ 
exhibited  by  Mr.  JansoD.  SiEenus  ma^,MulB.,aninsectlately  found 
at  Boathend  and  new  to  Britain,  was  exhibited  by  Dr.  Shwp.    Id 
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reference  to  the  expknatdon  of  tlie  oniise  of  mimicry  in  batterflies, 
an  instance  VBS  given  by  Mr.  Bolt,  of  Maranbam,  vbo,' having  an 
opportoni^  of  watching  the  neat  of  an  insectiTOrons  bird,  Sotmi 
that  the  Heliconidie,  the  &ini^^  imitated,  were  invariably  rejected. 
In  reply  to  an  obaerration  of  Dr.  Sharp's,  that  the  &ct  of  a  bird 
not  catching  an  imitating  butterfly  like  Lejotalia,  implied  a  want  of 
perception  on  its  part,  "Mr.  Wallace  eaid  that  hirdb  sought  their 
prey  W  eigbt  and  not  by  smell,  aud  that  it  waa  not  to  be  expected 
that  a  bird  -ffould  catch  a  thousand  distasteful  Melieonim  on  the 
chance  of  obtainiag  one  L^ptaiia,  aucb  being  the  pnnMirtion  of 
numbers  of  the  two  insects.  A  paper  was  read  by  Mr.  M'Lachlan 
on  a  new  genus  of  Hemerobiidie  (aajmma),  and  another  of  Perhdse 
(^enoperla). 

December  7. — Captain  Hatton,  in  a  communication  respecting 
the  Japan  silkworm  (Bombyx  Yamamai),  expressed  an  opinion 
that  it  was  nothing  more  than  a  hybrid  between  Bombyx  mori  and 
Bombyx  Sinemiii.  Prof.  Westwood,  in  exhibiting  a  eelectiou  of 
the  butterflies  collected  many  years  ago  in  Brazil  by  the  late  Dr. 
Burchell,  observed  that  an  examination  of  this  colleetion,  which 
was  made  over  a  l(mg  line  of  conntry,  the  locality  of  each  specimem 
being  carefully  recorded,  had  almost  induced  bim  to  abandon  his 
belief  in  tbe  immutalahty  of  species ;  but  he  reserved  the  snbject  for 
fuller  details  at  a  fiitare  meeting.  The  following  papeis  were 
read:— By  Professor  Zeller,  communicated  by  Mr.  Stainton,  "  On 
the  CrambideB  and  other  Families  of  Moths,"  collectod  by  the  Bev, 
O.  P.  Cambridge  in  Egypt  and  the  Holy  Land ;  by  Mr.  Butler, 
"  On  the  genus  Eatia,  with  remarks  on  the  natural  affinities  of 
the  Datuudx," 

January  21. — Annual  Meeting. — The  President  dehyered  an 
address,  after  which  the  following  officers  were  elected  for  1867 : — 
Prmdent,  Sir  John  Lubbock,  Bart.,  F.R.S.,  &c. ;  Treasurer,  S. 
StevKis,  Fi.S. ;  Secretariea,  J.  W.  Dunning,  MA.,  Ac,  and  D. 
Sharp,  M.B. ;  Librarian,  E.  W.  Janson.  It  was  announced  that 
one  of  the  [sizes  ofiered  by  the  council  for  essays  on  Eoonomio 
Enttonolc^  had  been  awarded  to  Dr.  Wallace,  of  Colchester,  for 
an  essay  on  the  oak-feeding  silkworm  of  Japan. 

February  4. — Mr.  Wormald  exhibited  a  collection  of  insects  from 
Shanghai,  niade  by  Mr.  W.  Pryer,  among  which  was  a  new  Bombt/x, 
allied  to  B.  HvUoni.  Mr.  Janson  exhibited  a  collection  of  insects 
from  Vancouver's  Island,  inelnding  a  specimen  of  the  curious  genua 
Pledmra.  Mr.  C.  A.  Wilson,  of  Adelaide,  communicated  some 
notes  on  Cera^erus  Madeayi  and  Oalosoma  Curtisii—i}xe  latter 
was  now  found  under  the  (uied  droppings  of  cattle,  a  habitat  it 
has  chosen  since  the  introduction  of  tnose  animab.  Dr.  Wallace 
read  a  paper  "  On  some  Yariations  obeerved  in  Bombyx  Cynthia  in 
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Febrnarj  18. — TSx.  Moore  gave  aa  occotmt  of  the  raTaffea  of 
TomicuB  mctioffraphus  in  India.  This  destmctiTe  little  beeUe  liaa 
caused  the  loss  of  vast  qnantitiefl  of  ale,  in  eome  cases  amoonting 
to  50  per  cent,  of  the  stock  in  stoie,  by  eating  its  wst  in  all  direc- 
tions in  the  wood  of  the  casks,  until  at  some  point,  at  last  becoming 
perfectly  porous,  the  contained  liquid  escapee.  The  insect  has  not 
been  fbona  in  this  country,  althongh  common  on  the  continent ; 
but  it  is  stated  that  the  oak  staves  of  which  the  barrels  are  made 
are  imported  from  Sweden.  The  inference  is,  therefore,  that  the 
eggs  were  in  the  wood  at  the  time  they  were  bein^  made  into 
ca^ ;  how  they  escape  destruction  during  the  preliminary  process 
of  steaming  seems  unaccountable.  The  insects  were  known  in 
Bnrmah  prsrions  to  1862,  but  are  now  found  in  most  parts  of 
India.  No  case  seeuis  to  have  ooourred  in  which  the  ale  escaped 
while  in  tranaitu.  Mr.  Newman  exhibited  an  ant  taken  at  Einloch 
Bannoch,  and  new  to  Britain.  It  was  doubtful  whether  it  was  to 
be  referred  to  Formica  herouleana  or  F.  ^uheaeene ;  it  was  stated  to 
form  single  cells  in  the  stumps  of  old  pmee.  Mr.  Wallace  read  a 
Tuper  "  On  the  Gec^raphical  Distribution  and  Affinitaee  of  the 
Eitem  Pieridse."  The  subject,  in  all  ita  aspects,  was  treated  in 
the  most  comprehensiTe  manner,  but  the  views  of  the  author, 
in  reference  to  the  extent  of  the  Indian  Islands  as  a  Zoological 
Begion,  were  combated  at  8<Mte  length  by  Mr.  f  ascoe.  A  paper 
"On  the  Distribution  of  tiie  Lepidoptera'in  Great  Britain  and 
Ireland  "  was  communicated  by  Mr.  Herbert  Jenner  Fust.  This 
was  a  long  and  moet  elaborate  essay,  in  which  the  distribution  of 
945  species  were  classified  according  to  their  geogra^o  types  and 
the  areas  to  which  they  were  limited  in  the  IJnited  £ing£)m ;  the 
Tindnae  and  one  or  two  other  gronpa  were  excluded.  A  paper 
"  On  the  Bi^eglida  of  the  island  of  Peuang  was  communicated 
V  Mr.  E.  W.  Saundera. 


8.  GEOGEAPHY. 

(IndudiTUf  the  Proceedingf  of  the  Boyai  Qeogra^hieal  Soetety.) 

The  place  of  Admiral  Ktzroy,  as  Corresponding  Member  of  the 
Paris  Academy  of  Science,  is  to  be  filled  by  Captain  Bichards. 
Mr.  R,  H.  Major,  Hon.  Sec.  of  the  Eoyal  Geographical  Society, 
has  been  appointed  Keeper  of  the  Map  Department  in  the  Britiati 
Musemn ;  a  new  post,  for  which  Mr.  Major  has  well  qualified  himself 
by  his  researches  in  Ancient  Qeography. 

This  subject  of  Ancient  Geogmphy  has  received  much  atten- 
tion of  lato  on  the  other  side  of  the  Ch^meL  A  new  translaticm  of 
the  amended  text  of  Strabo  is  being  produced  by  MM.  Am^d^ 
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Tardien,  8ab-lil»arian,  and  Thonlin,  the  Librariaii  of  the  Institiite, 
who  have  pnblished  one  Tolmae  of  the  work.  The  Geography  of 
FtolenueoB  is  also  being  reproduced  in  photo-Hthogiaphy,  from  a 
MS.  belonging  to  the  Yatogedi  Convent  on  Motint  Athoe,  which  has 
some  remarkable  old  maps. 

In  England  the  Palestine  Exploration  Fund  represents  what 
we  are  doing  for  Ancient  Geography.  It  is  intended  to  form  a 
mnseniQ  of  objects  collected.  Uufortnnately  Sonth  Eensmgton  has 
been  chosen  as  the  site,  otherwise  the  design  is  a  most  excellent 
one.  The  objecta  are  to  be  classed  into  Sacred,  IX>me8tic,  and 
Pohtical  Antiqaities,  with  Geogmphy  and  Natural  History,  and  they 
are  to  conmst  of  scnlpture,  casts,  models,  coins,  photograpm,  pictures, 

Slans,  maps,  and  collectionB  of  animal,  vegetable,  and  mineral  pro- 
acts.  In  the  meantime  excavations  are  to  be  carried  on  this  year 
to  determine  the  site  of  the  Temple  and  Holy  Sepulchre.  The  pro- 
ceedings of  the  Exploration  Fund  lead  to  discussion  of  many  points, 
and  the  production  of  informatioii  &om  many  others  besides  those 
immediately  employed. 

The  exactitnde  of  longitudes  is  a  matter  of  great  importance. 
M.  Mouchez  has  drawn  the  attention  to  the  fact  that  there  is  a 
difference  of  '60  seconds  between  the  longitudes  of  Bio  Janeiro  as 
riven  by  different  authorities.  The  distance  of  Valentia  from 
Heart's  Content  in  Newfoundland  has  been  determined  lately  at  2h. 
51m.  SO'Ssec  For  this  we  are  of  couiee  indebted  to  the  telegraph. 
A  proposition  has  been  started  in  New  York  to  extend  the  hue 
which  is  to  nm  across  Behring  Straits  down  the  coast  below  the 
Amoor  to  the  Chinese  cities,  thus  to  connect  New  York  with  Pekin. 
The  Australian  Governments  have  commenced  a  line  northwards  to 
the  Gnlf  of  Carpentaria,  and  are  wilting  to  contribute  a  shore 
towards  the  communication  with  the  East  Indian  lines,  but  the 
Indian  Government  are  not  inclined  to  risk  anything  on  enbmarine 
lines  without  assistance  &pm  homo,  owing  to  their  experience  of 
the  Bed  Sea  route. 

The  Leichhardt  expedition  has  met  with  many  repnlsea — it  lost 
its  leader,  it  has  suffered  great  privations ;  but  it  is  said  that  the  sknll 
of  a  European  supposed  to  be  that  of  the  great  traveller  has  been 
found.  A  later  mail  gives  an  account  of  the  murder  of  Europeans 
by  natives  many  years  dnoe,  so  that  little  doubt  remains  of  ^e 
&te  of  the  explorer.  The  question  of  the  boundaries  of  the  various 
colonies  of  Anstralia  is  agam  cropping  up.  A  portion  of  the  dis- 
trict on  the  Hurray  is  180  miles  from  Melbourne,  across  level 
country,  but  is  420  miles  from  its  capital,  Sydney,  across  the  Blue 
Mountains  and  other  ranges ;  the  consequence  is  that  judges  and 
other  officials  visit  this  district  by  way  of  Melbourne. 

Considerable  attention  has  been  turned,  by  a  discussion  to  which 
we  alluded  in  a  previous  number,  to  the  capabilitiee  of  Khotan. 
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Practicable  paeeee  into  this  oonntrr  are  dov  bdng  aoo^t,  and  it 
ia  }u>ped  that  the  vast  region  of  dninese  Turkistan  wiU  ere  long 
be  in  coinmimicstiim  wil£  our  provincee.  A  M.  Lejeon  hag  sent 
home  to  the  French  Minister  of  Instmction  an  aocoimt  of  dis- 
coTeriee  on  the  Persian  Gulf  which  are  Baid  to  be  loost  startling. 
The  particnlarB  are  not  yet  published. 

From  AhTssinia  bnt  little  news  reaches  ns.  Dr.  Beke  hu 
been  givio^  a  lecture  on  this  coontry,  with  bia  view  of  the  compli- 
cations, which  does  not  altogether  coincide  with  that  of  some  others. 
The  captives  are  still  captiTes,  the  king  says,  to  jprevent  their 
&lling  mto  the  hands  of  the  rebels  that  beset  bim.  The  notices  in 
Bneliflh  newspapers  come  before  tbis  potentate,  and  do  not 
mitigate  his  peciiUar  t^nper,  Mr.  Bassam  has  contrived  to  send 
secretly  some  private  lettaia  to  this  connt^.  He  states  that  all  are 
in  good  health,  the  consul  is  fettered,  and  he  himself  has  a  chain 
on  his  W ;  bnt  they  are  treated  witib  consideration  and  kindness 
by  the  king! 

The  imormation  abont  central  A&ica  is  at  present  small.  A 
Dr.  Ori,  a  Tuscan,  who  spent  some  time  in  the  Soudan  as  a  phy- 
siciaQ,  is  abont  to  publish  his  jonmal.  The  Doctor  is  well  acquainted 
with  many  Afn<»ii  dialects.  Of  Dr.  Livingstone  we  know  little 
more  than  his  letter  to  the  Boyal  0eogra^cal  Bode^,  which  ia 
referred  to  later.  He  has  not  written  again ;  bnt  Dr.  Kirk  had  ob- 
tained informatiou  of  his  having  advanced  soroe  little  way  beyond 
tiie  conflaence  of  the  Bovnma  and  lioendi  along  the  former  river. 
Since  this  a  report  has  come  throngh  the  same  gentleman  of  the 
death  of  the  traveller.  Time  alone  will  show  whether  this  is  to  be 
classed  with  many  other  reported  deaths,  or  is  the  sad  finale  of  a 
grand  career. 

M.  do  Ghailln  has  pablished  an  aocoont  of  his  last  African 
expedition,  in  a  work  entitled  '  A  Journey  to  Ashango  I^nd, ' 
which  deee^ee  more  than  a  passing  notice,  on  account  of  its  signi- 
ficant bearing  upon  the  progress  of  scientific  exploration.  M.  dn 
GhaiUn  has  learned  that  English  readers  are  not  easily  satisfied 
with  the  accoonts  brought  home  by  tiavellerB,  but  that,  in  order  to 
obtain  permanent  &me  for  the  explorer,  it  is  necessary  that  such 
aoconnte  should  bear  the  strictest  investigation.  Both  to  the 
general  reader,  and  to  the  man  of  science,  this  book  cannot  fiul  to 
be  amusng ;  to  the  former,  because  it  tells  of  marvellous  hair- 
breadth eBcapee,  and  flatters  the  vanitr  of  the  civilized  white  by 
showing  his  Buperiority  of  race,  for  tne  "  Great  Spirit "  (as  the 
author  &eqnentlv  tells  bis  readers  that  he  was  called  hy  the  poor 
SBvages)  vrith  his  musical  boxes  and  scientiflc  instnunents,  seems 
to  have  been  regarded  as  a  kind  of  angel  come  down  from  heaven 
armed  with  smallpox  to  pnnish  and  beads  to  reward,  as  it  might 
please  his  will  anid  pleasure.     To  the  scieiitific  reodW  the  book, 
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ooapled  with  the  newspaper  Mmtroret^  on  Nataral  Historr  mh- 
jectB  between  the  anukor  and  Dr.  Gtay  (tie!  the  fonoer  will 
pard<m  ns  if  we  bonow  one  of  hie  ejacnlatioiiB),  ezhibita  tiie  shrewd, 
adveiihirons  traTeUer,  driving  his  mteHectoal  bargains,  fiiBt  abroad 
ftad  then  at  htHne,  and  rendraing  an  nnoonacions  service  to  Bcifince 
by  casting  npon  the  public  a  beterog^teons  man  of  information 
from  whica  the  astnte  critic  may  easily  sift  the  droae. 

The  anther's  "  illttetrioas  Mends,"  Sir  Boderick  Mnrchison  and 
PtofesBor  Owen,  hare  served  him  weJl  at  home,  and  it  is  only  a  pity 
that  they  cannot  indnce  him  to  share  his  AMcan  glories  with  one 
or  more  intelligent  iehUes  who  would  help  him  in  the  tropica  in 
his  photograj^uc,  trigonometrical,  astrcmomical,  and  zoological 
labonrs,  and  would  inspire  confidence  in  moch  that  he  now  writes, 
and  which,  although  no  doubt  true,  is  looked  npon  with  great 
Huspicion. 

Thoee  haiiy  dwarfe,  for  example,  have  done  leea  to  estaUi^ 
onr  fiiith  in  the  Darwinian  theory  than  the  contrasts  which  he 
nnconsciouBly  draws  between  the  gorillas,  the  savages,  hie  own 
"Oommi  boys,"-  and  Mmself  I  for  if  ever  there  was  a  complete 
gradation  from  man  the  brute  to  man  the  reaaoner,  there  it  is. 

Bnt  we  do  not  wish  to  underrate  M.  dn  Chailln's  labours.  We 
are  not  merely  ironical  sceptics.  He  undoubtedly  brought  the 
wonderful  gonlla  to  oar  doors,  when  it  was  a  creature  of  fiction, 
and  he  stirred  up  other  travelleiB  and  traders  to  seek  the  same 
eoologicai  wonder  with  which  some  of  our  natural  history  museums 
are  enriched.  He  brought  or  sent  home  other  valuable  specimens, 
has  devoted  his  mind,  as  iar  as  he  was  able,  to  the  aoqmsition  d 
scientiGo  knowledge ;  has  evidently  controlled,  to  some  ext^t,  the 
dedre  to  indulge  in  the  narration  of  wondrous  adventures,  and 
seems  to  be^adnally  sobering  dovm  into  an  enterprising  so^tifio 
traveller.  We  wish  nim  a  auoceesfol  future ;  and  next  time  he  visits 
Africa,  we  tmst  that  he  may  be  more  fortunate  in  his  relatioaui 
with  the  natives,  and  that  he  may  not  again  lose  his  photographio 
B^^iaratna. 

Some  time  since  we  gave  the  argumeats  in  {avour  of  an  op^i 
sea  towards  the  North  Pole.  Dr.  J.  R.  J.  Hayes  has  advanced  as  far 
north  as  81°  35',  the  most  northerly  land  ever  reached  by  man ; 
and  hence  he  beheld  a  wide  expanse  of  open  sea.  He  was  thus 
unable  to  continue  the  journey,  but  looks  forward  to  makii^  the 
attempt  a&esh,  with  the  expenence  gained  in  his  last  expedition. 


PBOOBKDniaS   OF   THK   RoTAI.   GeOORAPHIOAL   SoCTHTY. 

The  last  letter  received  from  Dr.  Livingstone  was  dated  1 8th 
Mav  last,  from  N^oaxto,  at  the  junction  of  the  Bovnma  River 
with  the  LoendL    The  traveler  had  acrivad  here  from  Milkindanj 
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Bay,  25  vaka  to  the  nortih  of  the  month  of  the  BoToma,  whence 
he  had  beea  obliged  to  start,  as  he  conU  find  no  path  for  the 
camels  through  the  mangFove  ewampa  at  the  month.  Ngomano 
is  30  miles  fnrthei  than  Dr.  LirinKatone  had  advanced  in  1861. 
The  chief  here  was  friendly,  and  dispoaed  to  assiat  towards  tha 
joomey  to  Lake  Nyaasa. 

Dr.  Mano,  in  discnaaing  the  Physical  Gteogra{ihy  of  M'atal, 
showed  how  &b  colony  was  aoited  by  its  configuration  £}r  the 
enltivation  of  sngar,  coffee,  arrowroot,  pineapples,  bananas,  and 
oranges,  on  the  coast ;  and  wheat,  potatoes,  and  other  carope  of  a 
tempeiaie  zone,  inland ;  hni  that  it  could  never  aappcnrt  the  'nne, 
becftoae  the  donds  and  moiatnre  of  the  sommer  prevented  the 
grapes  &om  ripening.  The  coast  has  but  one  harbour,  Natal, 
capable  of  receiving  at  iffeseni  veeaels  of  700  tons  burden,  whilst 
it  may  be  improved  considerably.  The  warmth  of  the  coast  may 
be  atmbated  to  that  of  the  current  of  water,  of  aboat  78°. 

A  paper  by  Colonel  Tremenheere,  E.E.,  "On  the  Pbysicid 
Geography  o(  the  Lower  Indus,"  gave  rise  to  much  discmsion. 
After  a  description  of  the  plain  of  Bcinde,  and  its  peculiar  forma- 
tioD,  without  natural  drainage,  the  Colonel  entered  upon  an  account 
of  the  gradual  silting  up  of  Uie  Snrraohee  harbonr  by  the  dmxisit  of 
the  Indos,  borne  northwards  by  the  current.  The  various  ucte  oa 
which  this  theory  depended,  and  the  theory  itself,  were  denied  1^ 
ihe  Churman  of  the  Scinde  Bailway,  the  Engineer  of  the  Snrrar 
chee  Harbour,  and  others  more  or  less  intar^ted  in  the  matter ; 
whilst  Colonel  Tremenheere  was  defended  by  (jeDend  Sir  W. 
Gordon. 

Captain  H.  H.  Godwin  Austin,  of  the  Trigonometrical  Survey 
of  Lidia,  described  the  I^ike  Pangong,  in  Thibet,  which  is  about 
100  milee  in  length,  and  is  situated,  14,000  feet  above  the  sea,  in  a 
TallOT  io  the  south-east  of  the  Karakonim. 

Dr.  Baikie,  who  died  at  Sierra  Leone  on  his  way  to  England  to 
wijoy  a  few  months  repose,  after  many  years'  work  in  conciliating 
the  natives  on  the  Kiger,  left  "  Notes  of  a  Joun^y  &om  Bida  in 
Nupe  on  the  Nker  to  Kano  in  Hansa."  This  journey  occupied 
nine  months,  and  the  records  of  it  are  enfficiently  exact  ajid  ezjilidt 
to  ooable  Dr.  Kirk  to  oonutlete  a  map  of  the  district  The  country 
was  generally  fmitfol,  cS  Tuions  appearance,  and  inhabited  by 
rode,  Dnt  intelligent  and  kind  people.  The  slave-trade  seems  to 
have  somewhat  diminished  in  some  of  these  districts.  The  object 
of  the  expedition — ^tiie  recovery  of  the  papers  of  Vogel  and  Over- 
we^ — was  not  snocesBfnl,  but  a  clue  was  obtained  to  their  present 
position. 

The  Bishop  of  Maniitius  ftmuBbed  a  paper  on  "  A  Visit  to  Ihe 
North-East  Provinces  of  Madagascar,"  wnich  narrated  the  events 
of  a  journey  undertaiken  in  1865.     The  country  is  described  as 
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beftTitifal  and  fertile,  the  faarboim  lar^e  and  namerone,  bat  ttw 
population  email — the  inhsbitaiits  being  indolent,  of  a  mild  duh- 
nctor,  aod  gabject  to  a  dominant  race — the  HaTes. 

"  A  Diary  of  a  Hill-Trip  in  Bnimah  "  was  ftimished  bv  LieD- 
tenant  CC.  H.  Lewin,  who  in  1866  lutd  to  make  hia  war  with  Bome 
danger  throngh  the  Hill  tribes  iipiix  the  country  lying  between 
Bengal,  Ariachan,  and  Btinnah.  Theee  tribes  are  nnmerona  sod 
distinct  frcoD  each  other ;  of  a  Mongolian  character,  very  barbarona, 
and  speaking  variona  dialects. 

llie  diaoTiBsion  of  a  purely  political  topic — ^the  choice  of  a  site 
£»  the  capital  of  India — was  mtrodnced  1^  a  paper  by  the  Hon. 
0.  Oampbell,  which  recommended  a  spot  on  Hie  Great  Indian  and 
F^iinsiuar  Eailway,  in  the  table-land  of  the  Deocan  on  the  Weetem 
Ghants,  150  miles  from  Bombay.  The  climate  is  good  for  Enro- 
peans ;  it  is  within  easy  reach  of  the  sea,  though  not  (oo  dose ;  it 
18  near  the  geographic^  and  political  centre  of  India,  and  has  room 
for  a  European  eettlement  aroond  it.  The  principBl  drawback  was 
a  want  of  water,  which  might  be  supplied  &om  a  distance  of  four 
or  fiTe  miles,  'the  merits  and  deaterits  of  Calcutta  were  discofised, 
as  well  as  those  of  the  ate  now  indicated,  and  other  localities  were 
soggested ;  bnt  the  debate  took  almost  entirely  a  pohtical  turn,  and 
gave  an  opportonity  to  several  eminent  In^ans  to  express  thedi 
sentiments. 

A  letter  from  another  African  traveller,  since  dead,  M.  Jules 
G&ard,  dated  Mano,  lat.  8°  10'  N.,  la  the  interior  from  Sherbro, 
on  the  west  ooast  south  of  Sierra  I^ne,  and  supposed  to  hare  been 
written  about  a  month  before  his  death,  from  the  upsetting  a  canoe 
in  crossLDg  the  Jong  river,  gave  some  interesting  details  about  the 
Kaas  country,  which  has  never  been  visited  by  traders,  bat  possesses 
abundance  of  ivory  and  cotton.  M.  G^irard  had  met  with  Uie  osoal 
ofastmctiouB  offered  by  the  chieftains  on  the  coast. 

'  An  Ascent  of  Mount  Hood,  in  Oregon,'  by  the  Bev.  H.  K. 
Hinefl,  describes  this  mountain  to  be  an  active  volcano,  picturesquely 
entuated,  and  of  an  altitode  of  17,640  feet ;  a  &ct  whic^  is  disputed. 
I^  however,  this  be  so,  it  is  the  highest  mountain  in  North  America. 

A  paper  vras  read  "  On  a  Joomey  of  Cxploration  in  iE^tem 
Or^on  and  Idalio,"  by  Colonel  C.  8.  Drew,  U.S.A,  and  Mr.  Bobert 
Brown,  F.B.G.B.;  and  at  a  subsequent  meeting  papers  on  sabjects 
already  treated  of  in  former  Chronicles ;  the  "  Exploration  of  Uw 
Poms  I^ver  and  the  Bivers  of  Caravoza  in  Soauian  Peru,"  hj 
Mr.  W.  Cfaandlees  and  Don  Antimio  Bamondy  respectively,  were 
lead  and  commented  on. 
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9.  GEOLOGY  AND  PAIiM)NTOLOGY. 

(Inelvdinff  the  Proeeedmgt  of  the  Chologiesai  SoeUiy.) 

AxovOBS  tite  pnblicfttions  of  fhe  qnarter  moat  deeerrins  ot  notice 
nmks  the  Tohmie  of  the  Palteontographical  Society  for  1865,  which 
has  lately  appesred.  It  contains  four  parte  of  as  many  monographs, 
and  althoagh  we  can  conTcy  no  idea  of  their  valne  in  this  Chronicle, 
we  must  not  omit  to  give  an  outline  of  the  contents  of  each  of  them. 

Ibe  first  contribution  conaists  of  Part  I.  of  a  monograph  of  the 
Forwninifera  of  the  Gnt^  by  Profeesor  T.  Bnpert  Jones,  Mr.  W. 
E.  Parker,  and  Mr.  H.  B.  Biady.  From  a  zoological  point  of 
Tiew  it  may  be  regarded  as  a  Bopplement  to  Mobhib,  Jones  and 
Inker's  paper  OQ  Arctic  and  Snbarctic  Eoiaminifera,  in  the 
'  Fhiloscmnical  TranBactiona.'  Geologically,  its  chief  yalne  is  as  a 
jecord  of  the  exact  position  and  relationships  of  the  different  groups 
(whether  tiiey  be  oomddered  genera,  species,  or  T&rietiee)  of  these 
lowly  organismB,  deduced  from  csretol  investigations;  and  it 
wppeera  that  notwithstanding  the  extremely  variable  nature  of 
FcoftmiDifeos,  the  anthors  are  enaUed  to  recognize  different  zoolo- 
gical zones  I^  means  of  the  iacies  of  the  assemblages  of  these  fossils 
which  occur  m  them. 

The  next  memoir  is  the  first  part  of  Dr.  Duncan's  "  Monc^raph 
of  the  British  Foesil  Corals,"  bei:^  a  eapplement  to«the  one  by 
MM.  Milne-Edwards  and  Jules  Haime.  The  introduction  is  a 
very  complete  essay  on  the  anatomy,  phyoology,  and  classification 
of  corals,  and  well  deserves  a  csrefol  study.  ^Hie  description  of  the 
corals  of  the  Brockenhurst  beds  will  no  doubt  form  the  basis  of 
fntnre  researches  into  the  relationships  of  this  and  other  deposits, 
which  have  been  variously  termed  Lower  Oligocene  and  tipper 
Eocene.  The  moUosca  show  the  Brockenhurst  strata  to  be  related 
to  those  of  lAtdorf ;  but  the  corals  are  distinct  Dr.  Duncan  is 
therefore  probably  right  in  su^esting  that  the  ooral-&una  of  the 
former  de^>osit  belonged  to  an  oceanic  and  reef  area,  and  that  of  the 
latter  to  a  coast  lina  This  instahnent  concludes  with  a  descripticm 
of  some  additional  species  of  oorals  &om  the  Eocene  of  tlie  Isle  of 
Wight  and  &om  the  London  clay. 

The  introduction  to  the  next  monograph,  "  On  the  British  FobeoI 
Oostaoea  belondng  to  the  order  Merostomata  "  (Part  L^,  by  Mr.  H. 
Woodward,  is  i^  t£e  same  oharactdr  as  that  to  tta  one  just  noticed, 
and  deserves  the  same  praise.  It  is  followed  by  a  Bimiograpby  of 
the  order,  which  does  credit  to  the  indostry  uid  reee^b  of  the 
author,  while  the  description  of  Pter^oius  anglicua,  which  com- 
pletes this  part,  is  remarkably  exhaustive,  and  is  illustrated  both 
rally  and  well 
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Mr.  DftTidson's  contribntiaa  to  tihis  yolume'conmsts  iA  the  com- 
mencement of  the  Silurian  portunt  of  hia  monograph  of  Britiah 
Bntchiopodsi,  and  includea  descriptions  of  the  Silomift  epecies  of  the 
fiunilies  lAngviidte,  Diaainidte,  Cramadte,  and  Spiriferidm.  It  is 
prefaced  by  a  bibliography  of  the  subject,  and  by  an  eaeay  on  the 
ClaflBtfication  of  the  Silurian  Bocks,  written  by  Sir  K  I.  MurdiisoD. 
As  it  reqoiies  ti  cloee  study  to  appreciate  this  monograph,  it  is  sufS- 
cient  to  obeerye  that  it  exhibita  the  BcmpnlouB  accural,  both  in 
descriplaon  and  iUusttatioo,  that  is  so  characteristic  of  all  Mi.  David- 
son's woi^ 

We  think  ve  pereeire  in  this  rolnme  the  eridence  of  some 
sdditioual  care  in  flie  getting  np  and  printing,  more  especiaUy  of 
the  plates ;  those  illnstrating  Dr.  Duncan's  monograph  rang  very 
ftronntble  specimens  of  English  lithography. 

In  a  former  chronicle*  w^  recorded  the  disooTcry  near  Mons, 
by  Meeers.  Comet  and  Brtart,  of  a  limestone  containing  Tertiary 
foBBJlfl,  apparently  of  Brscklesham  age.  beneath  strata  b^onging  to 
the  Systcme  Landenien  (Thanet  sands).  MU.  Oomet  and  Briart 
have  Bince  continued  their  researches,  and  have  given  the  reBolts 
in  a  paper  entitled  "  Notice  but  I'Extension  dti  Gakaire  Groeffler  de 
Mone  oKna  la  Yall^  de  la  HaiDe,"f  Not  only  are  they  confirmed  in 
their  original  conclusion,  but  they  are  enabled  to  prove  the  erfOT- 
sion  of  the  fosailiferonfl  deposit  (calcaire  grossier  de  Mons)  for  a 
considerable  distance.  The  weak  part  of  the  evidence,  namely,  the 
proof  of  the  age  of  the  Lapdeinan  is  not,  however,  strengthened  by 
this  memoir. 

In  a  paper  "  On  tiie  fitmctore  and  Affinities  of  Lepidodendron 
and  Calamtlet,"  pobhshed  in  the  '  Journal  ol  Botany,  Mr,  Oarm- 
then  has  given  his  reasons  for  regarding  these  plants  as  Orypto- 
gams,  more  lii^I]^  organized  than  any  existing  members  of  the  dsas ; 
and  for  oonsidenng  merely  analogical,  the  arrangement  of  tjieir 
tissues  to  that  of  certain  Ck/eadex  and  Caciacem.  Mr.  CarruthePB 
WKms  geologists  against  taking  for  granted  "  that  the  known  con- 
ditions of  the  living  species  of  a  genus  are  true  also  of  the  foeaO 
membeiB  of  the  same  genus ; "  and  be  cites  the  case  of  Elephaa 
primiffeniiia  in  illustistion.  This  warning,  coming  from  a  botanist 
writing  on  such  a  subject,  should  make  geolc^sts  suspicious  of  the 
probability  of  any  of  the  nomberlese  speculations  on  the  climate 
and  conditions  of  (lie  Coal-measure  period. 

Dr.  Hector,  Director  of  the  Geological  Survey  of  Otago,  has 
published  a  '  First  General  Report  on  the  Coal  Deposits  of  New 
Zealand,'  the  contents  of  which  will  probably  surpriae  many  nnac- 
quainted  with  the  recent  Government  pnblicstions  relating  to  the 
geology  of  the  colony.      Both  brown  coal  and  true  coal  appear  to 
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be  iJnmdant  in  the  iK»th  island,  w  well  as  in  the  flonU).  Eoommii- 
eally,  the  latter  is  of  oonrae  by  iar  the  more  important,  imd  it  is 
satiB&ctoiy  to  find  that  it  makes  a  remarksbly  good  Hteam-^oal, 
notwithstanding  its  brittlenees  and  its  Meaozoio  age,  vhile  Dr. 
Hector  eetimatee  its  quantity  at  not  lees  than  hax  thoaaand 
millions  of  tons. 

Another  colonial  pnblicalioa  which  deeerres  mention  is  a 
memoir  on  the  '  Pbysical  Gec^:aphy,  Qeciosj,  and  Mineralogy  of 
Viotoria,'  by  Mr.  B^wrn,  the  Directco-,  and  Mr.  Ulrich,  one  of  the 
Geologirifl,  of  the  Qeologieal  Survey  of  the  Colony. 

M.  Toomoner,  who  has  bo  long  deroted  his  attention  to  th« 
geology  of  the  basin  of  the  Adonr,  baa  lately  pnbliahed  a  mo- 
moir  on  the  Tertiary  depoeita  of  the  npper  i^ller  c^  the  Safine, 
in  the  twentr-third  volume  of  the  '  Biuktin  de  la  Soci^  O^ 
logtqne  de  France.'  In  tliiB  memoir,  tlie  author  gives  the  Kenlts 
of  a  most  careful  and  extended  investigation  into  the  geolt^ical 
stmctnre  of  the  district  treated  of;  and  gives,  with  ooataAextHiAa 
clearness,  his  views  of  the  sequence  of  «vents  which  have  pro- 
duced the  variooa  phenomena  which  we  are  now  oalled  opon  to 
interpret.  These  events  appear  to  have  bean  as  fi^vs: — ^At 
the  terminatioD  of  the  Cretaceous  period,  or  even  before  then,  tlis 
deposits  previously  formed  were  apheaved,  and  lakes  were  hol- 
lowed oat  in  the  soriace  of  the  Gretaoeons  beds.  In  these  lakes 
were  deposited,  daring  a  period  of  oscillations  of  level,  the  strata 
characterized  'byldmtiea  tongiaeaia,  those  by  Bithynia  DucHaeieli, 
and  those  by  Hdiai  Manumdi.  To  this  epoch  snooeeded  a  long 
period  of  calm,  dnrii^  which  the  Upper  Miocene  marine  strata 
were  deposited.  After  this,  occorred  another  apheaval,  fallowed 
by  the  establishment  of  another  lake-period,  in  the  deposits  <^ 
which  are  fotmd  the  remains  of  a  &ana  of  the  time  of  Maato' 
dtm  Arvemensia  and  Elepkas  meridionaltt  {!).  Then  followed 
another  change,  coupled  with  a  third  npheaval,  and  the  deetnuv 
tion  of  the  List  system  of  lakes ;  ana  dating  this  period  was 
iormed  the  drift  with  Elepkas  primigeniut.  Hence  we  get  to 
the  existing  order  of  things,  and  the  confinem^t  of  the  waters 
of  the  seveiral  rivers  within  their  present  hmits. 

We  must  not  omit  to  record  the  publication  daring  the  past 
qnarter  of  the  Eiplanation  to  Sheet  33,  of  the  GeologioJ  Survey 
Map,  mtitled  '  The  Geology  of  East  Ix)fiiian,  includii^  parts  « 
the  counties  of  Edinburgh  and  Berwick,'  by  Messrs.  H.  H.  Howell, 
A.  Geikie,  and  John  Young. 

We  have  little  space  left  to  discosB  the  many  papen  oon- 
taJoed  in  the  last  three  nnmbers  of  the  'Geological  Magazine;* 
bat  a  few  are  too  important  to  be  passed  over  in  a  Chronicle  of 
GeolofflT.  Mr.  Garruthers's  paper,  "  On  some  fossil  Goniferoos 
Fniit^  is  of  Gonsidieiable  conseqaence,  both  geologically  and  pa- 
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Isontologioall; ;  &om  the  former  point  of  view  becaose  he  sho^re 
thiit  two  speciee  of  oonee,  Utherto  considered  to  be  of  CFetaoeoos 
age,  are  t^y  c£  Tertiary  date ;  and  from  the  latter  because 
he  considers  these,  and  some  other  cone^  to  be  truly  Goniieton^ 
instead  of  Cycadean,  as  determined  by  Lindley  and  Eutton.  Mr. 
Oarmthers  iubo  departs  &om  cnstont  in  referring  the  different 
species  of  cones  fonnd  in  the  Secondary  and  Tertiary  deposiis  to 
one  group,  for  whidi  he  nses  the  general  generic  term  Finitet, 
while  more  daring  botanists  hard  had  no  hesitation  in  assigniiu; 
them  to  "  the  varions  sections,  or  so-called  genera,  into  whii£ 
Pinus  is  diTided." 

A  Tery  sensible  paper,  in  the  January  nnniber,  "  On  Denuda- 
tion, with  reference  to  the  Configuration  of  the  Gronnd,"  l^  Mr. 
A.  B.  Wynne,  inculcates  the  maxim  that  "all  the  forms  <)t  the 
land  cannot  be  &irly  attributed  to  any  one  kind  of  denadatioa 
with  which  we  are  acquainted ; "  and  that  the  cdmilari^  of  the 
general  reenliB  involvee  their  origin  in  some  obscurity,  "which 
may  lead  to  error,  if  a  prejudice  exist  in  &Toar  of  avasx  marine 
or  Bubserial  agency."  In  the  same  numb^  is  a  valnable  abstract 
of  a  Danish  memoir  on  Crinoids,  by  Dr.  Liitken,  which  especially 
affects  pabeontologista,  as  it  treats  of  the  classification  of  the  group 
generally ;  but  there  is  one  Btructural  point  which  likewise  de- 
mands consideration: — some  Grinoids,  especially  Paleeozoic  forms, 
possess  a  oentral  openmg,  terminating  a  proboscidean  tube ;  this 
has  generally  been  reg^ed  as  the  mouth,  and  any  other  aper- 
ture as  the  Yent  Dr.  Lutken,  however,  shows  that  in  the  exist- 
ing sea-lilies  a  proboscidean  moa^  does  not  exist,  bat  that  the 
iuteetine  airoays  ends  in  a  short  or  long  proboscidean  tube;  and 
he  therefore  considers  that  this  is  most  probably  the  anas.  In 
the  recent  Actinometra  the  month  is  eccentric,  so  that  tiiero  is 
no  reason  why  this  Bhould  not  have  been  the  case  in  the  fossil 
gpedes ;  indeed,  "  it  is  the  form,  and  not  the  place,  that  most 
^cide  if  it  is  tiie  anal-tube  or  the  mouth." 

The  Pebrnarjf  number  is  full  of  interesting  matter.  Profea- 
Bor  Owen  describes  the  jaws  and  teeth  of  Cochliodonts ;  and 
Prctfessor  Huxley  a  'new  reptile  (Aoanihopholie  horridm)  from 
the  chalk-marl  of  Folkestone,  its  Btratigrapbical  position  being 
illnatrated  in  a  paper  by  Mr.  Etheridge,  Professor  John  Morris 
gives  some  interesti^  information  on  the  occurrence  of  "  Grey- 
wethers  "  at  Grays,  £Wx,  which  has  not  been  generally  noticed 
before.  Then  there  are  two  controrersial  papers,  one  "On  the 
nstetuatic  Position  of  Graptelites,"  by  Mr.  Oarmtheni,  in  which 
ttie  author  &ToarB  the  view  of  their  Polyzoan  affinities ;  and  the 
other  "On  the  alleged  Hvdrothermal  Origin  of  cert^  Granitee, 
&c.,"  by  Mr.  David  Foroee,  in  which  the  anthor  impngns  the 
conclusions  at  which  Mr.  James. Geikie  had  arrived  in  his  paper 
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noticed  in  onr  last  duDnicle,*  which  he  aajmleinfliited  by  a  note 
in  the  December  omtiber  of  the  'Qeological  Magazine.  Ur, 
Forbes  is  Terr  hard  on  Mr.  Gedkie's  ChemiHtxy,  Hmnoralogy,  and 
Peiroloffy.  We  should  imagine,  howerer,  th&t  Mr.  Forbes  would 
hesitate  before  serioosly  oppoong  the  "  hydiothermal "  theory ;  and, 
in  &ct,  his  heeitation  is  so  great  as  to  lead  to  contradiction  (us  p.  58), 
It  may  be  that  Mr-  J.  OeiMe's  language  is  loose ;  bnt  a  good 
cause  baa  often  aa  ooskilfal  advocato.  Howerer,  the  moral  of 
Hr.  Forbes's  criticisms  is  doubtless  troe,  namely,  that  Mr,  J.  Geikie 
has  been  too  eager  to  generalize  on  data,  and  perhaps  with  know- 
ledge insufficient  ibr  the  task. 

PsOOEBDIHaS   07   THE  GsOLOatOAL   SOOIBTZ. 

The  nnmber  of  the  (Geological  Society's  '  Quarterly  Jonmal ' 
fat  &0  past  quarter  oontaiim  few  papers ;  but  these  are  chiefly  of 
considerable  merit. 

JProfeflsor  Hnzley's  deecription  of  "some  remains  c£  lai^ 
Dinosanriui  BeptUee  from  the  etormberg  Monntains,  South  A&ica," 
is  of  conaideralue  interest,  on  acconnt  of  the  uncertainty  of  the  age 
of  the  fbsmliferous  strata  occnrring  in  that  region.  The  most 
important  of  these  remains  belong  to  a  new  ^enns,  named  Evekde- 
taurus  by  Professor  Hnxley,  having  affinibes  with  M^alogawus 
Emd  Iffvanodon ;  but  no  very  definite  conclusion  can  be  ^wn  from 
them  respecting  the  age  of  the  strata  from  which  they  were 
obtained,  as  Bmosanrian  reptiles  hare  been  discorered  tbroo^hont 
tiie  Mesozoic  formations — &om  the  Tnassic  to  the  Cretaceous  mclu- 
idve.  Professor  EuzIot  also  remarks  that  "  the  i>.ffinilHf«  of  the 
Thecodonts  with  the  Dmoeanria  are  so  close  that  no  one  could  be 
surprised  at  the  Obcnrrence  of  the  latter  reptiles  in  rocks  of  Permian 
age."  According  to  Mr.  Bain,  the  strata  fbnoing  the  Stormberg 
mountains  are  "  ^ed  conformably  abore  the  Karoo-beds,  which 
hare  yielded  the  TMcynodonta  and  so  many  other  remarkable  true 
reptiles  and  I^byrinthodonts,"  so  that  futnre  discoreiiee  of  fossils 
in  the  Stormberg  rocks  may  enable  us  to  place,  at  least,  an  njn)eT 
limit  to  the  possible  age  of  the  Dicffnodon,  about  which  there  has 
been  so  mncn  diaciiGBion. 

The  paper  "  On  Marine  Foeraliferous  Secondary  Formatitms  in 
Australia,"  by  the  Bev.  W.  B.  Clarke,  is  worth  considering,  as  a 
great  deal  of  specnlation  on  the  cause  of  the  Mesozoic  &(3es  of  the 
recent  Australian  buna  has  been  based  upon  the  supposed  absence 
oi  such  deposits  from  the  Australian  continent ;  bnt  we  must  refer 
our  readers  to  the  paper  iteelf  for  the  eridence  brought  forward  by 
the  author. 

Theroost  important  paper  in  the  jonmal  is  that  by  Dr.  Duncan, 
*  ■  Quart.  Jonm.  ScMnce,'  No.  ZIIL,  p.  ISU. 
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"OntheMadr^onaia  of  the  Li&a-liaa  of  Bontlt  'WaleB,''RS  in  it 
the  author  describee  tbe  oocnrrenoe  of  s  coi&l-&nna,  new  to  Great 
itiitain,  oooniring  in  depodte  of  Liaasifl  age  at  Brocwtle,  Eweony, 
Satttm,  Sootbeimown,  &q.,  near  Bridgend.  Before  the  discovety  of 
these  conls,  very  few  were  known  to  oocnr  in  England  betweot  (lie 
Eenper  and  iha  zone  of  Amimoniiea  Bucklandi,  and  as  regards  tbe 
nomber  of  speciee,  they  hore  no  relation  to  that  of  the  aasociated 
mollnBca.  We  hare  now,  however,  23  new  speciee  firom  Bio- 
caatle,  and  7  from  the  fintton  aeries,  bemdee  5  commcoi  to  the 
former  locaHty  and  the  zone  of  AjtmonUet  Moreanus  in  the  Cote 
d'Or  and  its  equiTalent  beds,  and  3  TriaasiQ  speciee  from  Uie 
Sutton  stone,  already  described  by  lUmbe ;  makmg,  in  all,  41 
epecies. 

The  conolusioQS  drawn  from  these  entirely  new  data  must  have 
»  high  interest  for  gedogista  who  bare  tal^  part  in  the  vexed 

Jnestion  of  the  lower  liroit  of  the  Liaasic  aeries.  As  will  be  seen 
y  tbe  title  of  his  papar.  Dr.  Doncan  adopts  the  t«rm  Infra-Iiaa, 
used  by  continental  geologists ;  but  he  makes  the  very  sno^estire 
remark — that  "  the  Madreporaria  abound  at  the  base  and  at  the 
npper  part  of  the  In&a-hsaiic  series  ....  and  that  as  a  whol^ 
the  com-lanna  of  the  In&a-liaB  is  more  distinct  &om  that  of  the 
true  Lower  Lias  than  the  coral-&niia  of  any  one  of  the  Oohtic 
beds  is  from  that  of  another."  He  correlates  the  Welsh  strata  in 
question  with  "  the  npp^  beds  of  the  French  and  Loxembourgian 
Lifra-lias,"  and  we  have  seen  that  three  Triasaio  spedee  have 
lingered  even  so  lato  as  to  be  found  at  Sutton.  It  therefore 
becomes  intereetong  to  know  bow  many  Triaasic  forms  are  fijund  in 
the  beds  at  the  beae  of  tbe  continental  Lifrar-lias,  because  on  this 
will  depend  the  verdict  to  be  given  on  the  applicability  of  the  term 
Lifra-bas,  from  the  evidence  of  the  corals.  But  whatever  name 
we  use,  we  have  recorded  in  this  Pfpcr  the  very  important  &ct  that 
these  rich  coralliferons  beds  of  Walee  are  the  equivalents  of  the 
upper  portion  of  the  continental  Infra-lias,  namely,  of  the  Galoure 
de  Valogne,  the  zone  of  Ammoaiies  Moreanaa,  and  the  Grte 
Galcarenx,  which  are  superimposed  on  the  equivalents  of  oar  zona 
of  Ammonites  planorbw ;  consequently  the  Welsh  beds  must  be 
more  recent  than  that  zcote. 

In  a  paper  on  the  structure  of  the  Xiphosura,  Mr.  H.  Woodward 
discnssee  the  relations  of  the  Palfeozoic  genera  Eary^^ienu  and 
Tterygdui  to  the  eristbg  genus  Limul^ie.  At  first  sight  the 
affimty  of  the  recent  with  the  fossil  types  does  not  appear  very 
evident,  and,  even  when  the  reeembkncee  are  pointed  out,  it  does 
not  seem  to  be  striking.  But  recent  discoveries  have  shown  that 
these  are  the  extreme  members  of  a  loi^  series  of  fonos,  and  as 
each  gap  has  been  filled  up,  the  comparison  has,  of  course,  become 
mcae  easy  and  natural,  until  now  Mr.  Woodward  oooaiderB  tbe 
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matemls  at  Ub  ooamand  nfikaetit  to  fiflia  the  beaiB  of  r  aoheme 
of  dasoficatuxL  He  propoeeH  to  treat  the  groups  Enrypterida  vid 
Sj^dtoRnrft  as  enbord^  of  T>t.  Danas's  ^er  Merostomata,  the 
fonner  inclading  tiw  genera  Enry'^terus,  Pterygatus,  Ac^  with 
Bersnl  fbni»  which  have  a  more  limnbid  aspect,  notebly  Hemicapia.* 
In  the  sabcader  XiphoBura  he  includes  the  reoent  gemoe  Limwlui, 
and  (what  is  yetj  importuit)  two  OarbomfeioQS  genera,  namely, 
Belinwrv*  and  Preetwtefna,  which  are,  together,  represemted  by  six 
ffpeoies.  The  diatribafion  ot  &e  fifteen  spedes  of  lAmtiluB  is  worth 
Botioe,  as  showing  the  tmbwder  to  have  bean  zepreeentod  in  every 
ffreat  peiiod  »ince  the  Oarboniferoos,  there  being  one  epeoies  known 
from  uie  Permian,  one  from  the  Tme,  sevea  nom  the  Otditee,  one 
(^Hibtfol)  from  the  GhaJk,  and  cats  frtmi  the  Tertiary  ;  and  there 
arefooT  recwt  spedes. 

A  abort  paper  by  Dr.  Dtmoan,  "  On  some  iEcbinodermata  from 
tbe  OretaoeoQS  Itoote  of  Binai,"  is  of  some  iutraest,  as  showing  tiiat 
these  fbsnlfl  prove  (1)  that  ihe  Sinaitic  strsto  are  the  eqniTuenia 
tf  onr  Upper  OreEmsaiid ;  (2)  that  they  aie  on  the  same  horizon 
as  the  Cretaceons  strata  of  Sonth-eastexn  Arabia,  and  of  Bagh  on 
the  Nerbndda ;  and  (3)  that  tiie  cmdTudoos  drawn  by  Dr.  I>nn(an 
from  ihs  fossil  Bchinoderms  of  the  latter  localities  f  are  probably 
weU  founded. 

Mr.  J.  W.  Flower's  papsf  "  On  some  Plint  Implements  latahr 
found  in  &q  Y^ley  of  we  Little  Onse  river  at  Thetfbid,  Norfolk, 
n  a  record  of  the  discovery  of  implements  of  the  St.  Aeheul  type, 
in  gravel-beds  ia  that  loeuity,  ntnsted  in  a  position  analogons  to 
that  of  other  implcment-beaniM;  deposits.  Beyotid  Ihia,  howerer,  it 
is  of  consderabfe  interest,  as  we  anthor's  researches  luive  led  Inm 
to  doubt  the  probability  of  Mr.  Frestwioh's  conclusion  that  these 
gravel-tenBcea  were  brought  into  tiieir  present  position  by  river- 
action.  We  cannot  give  all  his  arguments;  but  one,  eBpecially 
drawn  &om  the  case  recorded  in  ue  p^>er,  deserves  attention. 
Flint  implements  have  been  found  in  gravel-depoeitB  in  three 
different  river  valleys,  very  near  to  each  other, — namely,  of  the 
Waveney,  the  Little  Onse,  and  tbe  Larke.  The  two  former  rivers 
rise  in  a  marsh  within  a  few  yards  of  one  another,  and  then  Sow  in 
nearly  opposite  directions;  and  while  at  the  present  day  their 
volume,  even  at  their  highest  floods,  is  quite  inadequate  to  do  the 
work  required  of  them  by  Mr.  Prestwich's  theory,  m  theur  narrow 
vratershed  we  can  find  no  high  land  from  which  the  snows  of 
former  periods  could  have  given  forth  the  torrents  of  wator  invoked 
by  Mr.Trestwich  in  the  case  of  Uw  valley  of  the  Somme.  Other 
ai^mnents  are  also  used  by  Mr.  Flower  with  much  ingenuity,  and 
his  paper   deserves  the    carefol   consideration  of  *'  Qoatemary " 
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The  laat  pftpar  we  ban  to  Dotioe  ig  a  reey  Bhort  one  by  Prfr- 
feflsoi  W.  U  WiUiamBOQ,  "  On  a  ChearotheriaD  Footprint  from 
the  Bmo  of  the  Eeaper  BandBtone  of  Dareebory,  Cheshire," 
which  is  of  more  importaooe  than  its  title  indicates,  as  the  foot- 

Ci  is  more  Gheirotherioid  than  Cheirotlierian,  and  is  "  distinctlj 
of  a  Boaly  snim&l."  The  following  oonclogioQ  is  also  it 
Tarianoe  with  iba  title : — "  Had  the  impreaBion  not  exhibited  the 
Bcaly  Btmctnre,  it  woold  probably  liaTe  been  described  as 
'  GheiTotherian,'  bnt  I  do  not  believe  that  it  bekmged  to  a 
Batrachian  ammaL  It  is  Saurian,  if  not  Ciooodilean,  in  erery 
feature,  and  as  snch,  constitntee  an  intereBting  addition  to  the 
palfBontology  of  the  Ktigliah  Eenper," 

We  are  hoit^  to  be  obhged  again  to  chtonide  the  death  4^  two 
eminent  eeologists,  namely,  Mr.  James  Bmith,  of  Jordan  Hill, 
F.B.S.,  F.CI.S.,  fee.,  a  very  old  and  eminent  explorer  of  Post- 
pliocene  or  Qnatemaiy  depomts ;  and  Professor  J.  A.  E.  Deakm^ 
champe,  of  Oaen,  a  Foreign  member  iA  the  Geological  SociDfy,  and 
one  at  the  foremoet  of  French  palteontologiBts ;  both  of  whom  have 
become  lost  to  na  after  a  long  hfe  of  devotion  to  oox  Bcience.  It  is 
with  different  feelings  that  we  record  tiie  untimely  death  of  Mr. 
F.  J.  Foot,  M.A.,  &0.,  in  an  effort  to  save  the  lives  of  two  persons 
&om  drowning.  Mr.  Foot  was  on  '  the  staff  of  the  Geological 
Sorvey  of  Ir^and,  and  was  a  very  promismg  and  active  botanist 
andnnlo^st. 

The  Connoil  of  the  Gecdoeical  Sodely  have  awarded  the 
Wcdbston  gold  medal  to  G.  Poolett  Scrope,  E^.,  U.F.,  F.B.S., 
F.GB.,  &c.,  in  recognition  of  the  hi^y  important  sovioee  he  hag 

'    ~  ^  ' '       by  bis  examination  and  published  desoriptioiiB 

■    '  "  -  -    - .       ^o 


of  the  volcanic  phenomena  of  central  France,  and  bv  his  work  ._ 
the  snbject  of  volcanic  action  generallythronghont  tne  world ;  and 
the  bauDoe  of  the  prooeeds  of  the  WoUaErton  Donation  Fund  to 
Mr.  W.  H.  Baily,  F.G  H.,  to  assist  him  in  the  preparation  and 
pnblicatifm  of  an  illnstrated  catali^ae  of  British  Fosails. 


10.  MINDTG. 


Thb  continned  state  of  extreme  depression  which  prevails  in  the 
mining  districtfi  renders  onr  chronicle  a  sad  one.  In  Cornwall  and 
Devonshire  more  than  half  of  the  nunee — that  is,  nearly  300 — are 
now  idle,  which  were  in  active  operation  a  few  years  since.  Oirefol 
examinationB  made  in  each  of  the  mining  districts  of  eonth-westem 
Enf^land  enables  na  to  give  the  followinf;  ust,  as  a  very  dose  approxi- 
mation, to  the  real  nombeis  of  tlie  miners  who  have  emigrated. 
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li  must  be  lemea&beted  that  these  are  able-bodied  men,  the 
youngest  and  mo«t  active  of  Uie  mining  popnlation.  About  a 
tboaaBnd  of  these  bave  found  emiJoyment  in  toe  collietiee  of  Wales 
and  Scotland,  and  on  the  lines  of  nulwaj  which  are  now  in  progress — 
especially  armmd  the  Metropolis.  From  the  largest  ooppar-mining 
disbict  of  Ctonwall  we  hear  of  three  mineiE^  paying  about  1,000^ 
per  wedc  in  sgen^  and  labour,  which  are  contmning  to  do  this  at 
an  actual  lose  of  15,000/.  a  year.  [Should  these  mines  snccomb 
beneath  the  pressure  of  the  times,  the  withdrawal  of  the  52,0001. 
now  distributed  as  wages,  woold  spread  min  on  every  hand. 

Lead-mining  is  not  affected  to  the  same  degree  as  tin  and  copper, 
although  the  omiditioa  of  the  metal  market  is  ^TflTwnAing  even 
the  Lead-mines. 

Coal-mining  is,  and  has  f<^  some  time,  been  very  brisk ;  while, 
on  the  other  huid,  the  iron  trade  cannot  recover  its  position. 

The  returns  of  our  mineral  produce  for  the  year  1866  are  not 
yet  complete.  Thf^  are,  however,  sufficiently  advanced  to  enable 
ns  to  state  that  the  production  of  Tin  will  have  been  nnoBually 
lai^,  although  nearly  every  ton  of  tin  ore  will  have  been  sold  at  a 
losa ;  of  Gmjper  ore,  &om  British  mines,  there  will  have  been  a 
fidling  off;  but  the  importations  of  Foreign  Copper  will  have  been 
large.  Lead  and  the  other  metalliferons  nunerals  will  remain 
much  as  they  were  in  1865.  Nearly,  if  not  quite,  one  hundred 
millions  of  tons  of  Coals  will  have  neon  produced  in  the  United 
Kingdom. 

ui  theprooessof  coal-mining,  this  quarter  will  be  markedly  the 
terrible  accidents,  by  exploeion— at  the  Oaks  Colliery  in  the  Bamfdey 
district,  and  at  tiie  Talk-o'-the-Hill,  near  Haal^,  in  Stafibrdshire, 
by  which  nearly  four  hundred  hvee  have  been  SBcrificed.  These 
oasu^ties  have  naturally  directed  attention  strongly  te  the  system 
of  oolhery  inspection.  We  do  not  learn  whether  it  is  the  intention 
of  the  Crovemment  to  propose  any  measures  calculated  to  secure 
greater  attentioQ  in  the  particulars  of  ventilation  and  lighting. 

In  the  midst  of  the  extreme  ^ression  which  pievails  m  our 
metal  mines,  two  members  of  the  House  of  Commons  talk  of  new 
l^lislation — one  bringing  in  a  bill  to  rate  metal  mines  to  tiie  poor ; 
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the  othar  ptt^ome  to  fbmid  s  loll  for  th^.'bettor  regnlatioii,  oq 
the  repent  of  Loid  Kinnaiid's  Commiaaton.  Upon  reSectioii,  we 
Bhonld  hope  bo^  these  measiiree  will  be  poetponed. 

We  have,  &om  timeto  tune,  noticed  the  coal-ontting  machineB 
-which  hare  been  infcrodnced.  We  hme  now  to  record  an  important 
moToment  in  conneption  with  them.  A  committee^  consktu^  of 
Bome  of  the  lai^^est  coal  proprietors  of  Lancashite  and  CSie^ir^ 
have  oSered  three  prizes,  of  the  reepectiTo  Talnee  of  5002.,  200^., 
and  1002.,  for  the  fiiBt,  second,  ana  third  best  machines  fbi  the 
cnttiag  of  coal.  The  maohinee  most  be  adapted  to  the  following 
requirements : — Thioknen  of  seams,  trom  tiro  to  nine  feet  The 
dip,  or  inclination,  inm  hoiizontal  to  an  angla  of  20°.  MuTimnm 
■isie  of  tab  or  wagon  used  in  the  minea,  tiiree  fe^  six  inches  by 
three  feet,  and  thne  feei  in  height.  Glaage  of  read,  from  one  foot 
six  inclm  to  two  feet  three  inenee.  It  is  oonmderod  desirable  that 
the  machine  shonld  be  as  light  and  as  easily  moveabld  as  poesiblQ. 

The  committee  ezpreea  their  belief  that  compressed  air  is  the 
proper  motire  power  for  working  ooal-ontting  machines.  We  hope 
this  does  not  mean,  that  they  exclude  ma^iinea  worked  hj  miex 
preeanre  from  their  consideration.  The  facility  witit  which  power 
18  transfarred,  with  scarcely  any  loss  by  wator,  as  ocu^iAiea  with 
tlie  great  loss  when  air  is  employed,  renders  it  advisable  that  water 
presHnre  shonld  be  equally  considered.  Inventors  most  famish 
machines  not  later  than  the  Ist  of  November  in  the  present  year. 
We  quite  e^wct  &om  this,  that  we  shall  socm  find  ooal-cntting 
machinee  in  general  nse  in  our  collieries. 

A  encceeafal  application  of  the  Electric  Telegraph  has  been 
made  by  Mesera.  T.  B.  and  W.  B.  Brain,  in  the  Tra&lgai  colliery  in 
the  FoToet  of  Dean.  A  great  difficulty  arose  in  the  conv^aooe  of 
ooal  &om  the  workii^  to  the  shaft,  owing  to  the  declivity  of  tiud 
seam  under  work.  Indeed,  tlie  staepness  was  such,  that  the  ordi- 
nary m^bod  of  banling  became  impraotifiable.  To  meet  this 
dif&culty  the  engine  at  bank  was  brought  into  requisition, — to 
which  was  ^plied  a  length  of  chain  reaahing  to  the  end  d  the 
worbngs,  the  shaft  being  200  yards  deep,  and  the  dip  workia^ 
extending  to  a  considerable  distance.  To  oasnre  safety,  insfanln- 
neous  commumcatioa  was  necessary,  and  electricity  was  thought  of. 
An  electric  bell  is  fJaoed  in  the  engine-house,  and  another  near  the 
top  of  the  dip-workings;  these  are  connected  by  wires  carried 
down  the  pit  and  continued  almig  the  road.  The  great  danger  was 
the  liability  of  iniuring  the  men,  during  the  rapid  ascent  or  descent 
oi  the  tracks.  To  avoid  this,  "  electrical  taj^ra  "  are  plaoed  along 
the  road,  and  thus  at  any  point  a  man  can  eignal  to  atc^  or 
start  the  engine.  The  old  mode  of  signalling  between  the 
"  hangetHm  "  and  the  engine-man  has  beeo  craperaMed  by  this  new 
■RfUDgemeat.    Ao  instrunent  is  plaoed  in  mmt  of  the  engineer. 
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and  at  the  bottom  of  the  shaft  the  hongeF-on  is  provided  vith-ct 
tnir  of  deetiical  tampers,  coloured  reepectrrely  white  and  led. 
The  idiite  tf^pei  being  touched,  the  bell  is  nmc;  in  the  enG;me> 
house,  and  the  wotda  "  Go  on  "  appCBT  on  the  dial ;  on  toncnins 
the  red  tapper,  the  bell  is  Htmok  as  before,  and  then  tite  wyA 
"  Bbap,"  in  white  letters  on  a  ted  ground — aa  indicative  of  dangev 
— appears. 

The  salfr-mineB  of  the  Nevada  TemtOTV  are  the  most  oon- 
Biderable  in  the  United  States.  A  single  bed  oi  rock-salt  oconpiec 
a  sapezficial  spaee  of  62,000  acres,  and  prodnoes  annnaUT  two 
Bullion  bushels  of  a  mineral  which  giree  95  per  cent,  of  pure 
Bait.  If  the  ground  is  pierced  to  the  depth  of  from  250  feet  to 
800  feet  saline  water  risee  bo  rapidly  and  with  each  force  thai  all 
the  workiogB  are  interrupted. 

Coal  is  stated  to  have  been  disoorered  in  India,  at  Nursingpoie, 
in  the  immediate  neighbouriiood  of  the  Great  Indian  Peninsnlar 
Boilway.  This  disoOTerj,  if  the  qnahty  of  coal  is  good,  is  of 
great  importance. 

In  a  communication  "  On  Gun  Ootton  and  its  Use  in  lasting," 
made  b;  Messrs.  T.  Prentice  and  Ga,  to  a  contemporary  journal* 
they  state : — "  We  have  lately  prepared  a  very  condensed  charge^ 
one  inch  of  which  will  be  found  equal  to  six  onncee  of  powder.  Of 
our  1^-inch  diameter,  fire  inches  m  length  are  equivuent  to  one 
pound  cX  powder,  and  can  be  supphed  at  i^d.  By  the  use  of 
this  in  hard  granite  rock,  a  lai^  saving  in  boring  is  effected :  the 
charges  slip  readily  into  the  hue,  leave  no  reeodue  on  the  side,  and 
only  require  the  fuse  to  be  connected  with  the  uppermost  pieoe. 
The  total  absenoe  of  smoke,  oompamtive  &eedom  from  daager, 
portability  and  conyenience  of  form,  ccanlaned  with  saving  in  labour 
and  material,  are  advantages  whv^  lae  lainging  Qun  Gotbm 
largdy  into  use." 

We  quotd  tins  paeeace,  and  can,  &om  our  own  knowledge,  ccatfinn 
much  that  is  stated.  Upon  one  point  we  must,  however,  remark. 
That  there  is  a  total  abseoce  (£  viame  smoke  is  admitted  cm  all  hands ; 
but  in  the  oombustion  of  Gun  Cotton,  gases  are  formed,  tdiich,  float- 
ing in  the  atmosj^re  of  a  close  end  m  a  mine,  may  exert  a  most 
injurions  efieet  on  the  miner,  should  he  incaatiously  resume  his 
wtnk  too  speedily  eftw  the  blastiitg  of  a  hole. 


MnnsALOOT. 


In  the  February  number  of  the  '  Fhiloeopbical  Ma^^ine,'  Mr. 
David  Forbes,  F.B.S.,  continues  his  "  Beeearches  on  the  Mineralt^ 
of  South  America."  The  present  paper  contains  a  sketch  of  the 
"  General  Mineralogy  of  Chili,"  the  author  having  spent  four  years 
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in  AT^aniniTig  tha  ooimtry  and  Tisifimg  itB  chief  minend  localitiee. 
Some  idea  la  He  richefl  may  be  gained  from  Forbee'a  catalogne  of 
the  specdee  wliich  hare  hitherto  been  disoovered,  omoimtmg  to 
flpwsrdg  of  two  hnndied,  the  greater  number  of  which  occni  in  the 
intrufflTo  rocks  and  theii  aaaociated  mineral  vetos.  An  examination 
of  thJB  list  showa  that  many  gpedea  which  are  abnndant  in  mineral 
depoeitB  in  other  parts  of  me  world,  are  here  found  only  in  insi^ 
nincant  quantity,  while  many  othoB  are  altogether  abeeat.  The 
minerals  are  claBsified  aooording  to  their  geological  oocnrrence,  the 
richest  repositoriee  being  what  are  designated  as  the  "  poat-oolitio 
diorite  emptiona."  From  the  author's  obeerrationfi,  it  appears  that 
the  ooonnence  of  the  Chilian  minerals,  bo  &r  firom  being  casual  or 
aooideDtal,  bears  a  definite  relation  to  the  rocks  in  which  the;  are 
found,  "  omilar  minerals,  or  classes  of  minerals,  accompanymg  the 
eruption  of  similar  rocka ; "  and  eren  where  the  same  species  occurs 
under  differ^it  conditions,  each  occurrence  is  marked  by  distinctive 
characteiB  of  its  own,  either  chemical  tor  crystallognphica]. 

The  same  aHe  mineralogist  has  commenoed  m  the  '  Chemical 
News '  a  series  of  articlee  "  On  the  Application  of  the  Blowpipe  to 
the  QnantitBtiTe  Determination  or  Assay  of  Certain  Uetols."  Tbeae 
papers,  which  will  serve  as  an  introduction  to  the  author's  forth- 
coming treatise  on  the  subject,  cannot  &il  to  prove  of  essential 
aerrice  to  the  mineralogicaf  student.  While  noticing  the  recent 
literature  on  the  Blowpipe,  attention  should  be  directed  to  Professor 
Theodor  Bichter's  essay  on  "  The  Blowpipe,  and  its  Application  in 
Chemical,  Mineralogical,  and  Aesaymg  Investi^tLons "  (Dos 
Lothrohr  und  seine  Anwendung  bei  Ch^uschen,  Mineralogischrai 
und  DodmastiBchen  Untersadinngen),  This  essay,  which  will  be 
read  with  much  interest, — Professor  Bichter  being  himself  a  perf^ 
master  of  the  Blowpipe, — appeared  in  the  '  Festschrift,'  published 
a  £»w  mcmths  back  m  ccmimemoration  of  the  hundredth  aimiversuT 
of  ttie  foundation  of  the  Freiberg  Mining  Bohool ;  and  our  Englim 
readers  are  referred  to  an  analysis  of  the  paper  in  an  article,  "  On 
Mining  Education  in  Q«rmany,"  which  appeared  in  a  recent 
number  of  the  '  Journal  of  the  Society  of  Arts.'* 

Among  the  various  substances  which  pass  in  commerce  nnd^ 
the  general  name  of  Jade  or  Nephrite,  is  a  light-green  mineral 
from  Easton,  in  PennsylTania,  which  luia  recently  been  examined 
by  Br.  Emmerling,  of  Freiburg.f  Except,  perhaps,  in  point  of 
toughness,  it  possesses  none  of  the  properties  of  true  JEide,  and 
especially  lacls  the  characteristic  splintery  &acture;  whilst  in 
chemical  composition  it  appears  to  be  equally  distinct,  consisting  of 
certain  silicates  and  carbonatfis,  the  relations  of  which   may  be 
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beat  ahawiL  by  tntnacriloDg  th«  Doctor's  somevhat  mtattractiTe 
fbnaaU: 

« 18  HO  +  5  Oa  0,  CO,  +  7  EO,  Si  0.  +  5  E.0,, 

Si  0,  +  3  (Mg  0).  (Si  O,),." 

Until  more  shall   be  known  ae  to  tlie  history  of  this   complex 

mineial,  Di.  Emmerling  piopoBee  to  distiuguisli  it  bb  PaeuSm^- 

The  eQunent  Bossiati  mineralogist,  M.  Eokscharow,  has  pub- 
lished the  results  of  his  obeervationB  "  On  the  Crystalline  &^tem 
and  the  Angle  of  SylvaDite"  (Ueber  das  KrystallBystem  und  die 
Winkel  des  Svlvanits).''  This  mineral  80  rarely  occius  crys- 
taUized,  that  the  system  to  which  it  belongs  tus  always  been 
questionable,  Mohs  having  described  it  as  rhombic,  while  G-.  Boee 
regarded  it  as  obbqne.  Availing  himself  of  some  well-defined 
c^stala  recently  come  into  bis  possession,  the  author  ima  under- 
taken  a  complete  investigation  of  the  min^^,  the  results  of  which 
confirm  Bose's  determinations  as  to  the  oblique  character  of  the 
^ystals. 

In  a  paper  "On  certain  Phenomena  observed  in  Hatrolite" 

Saber  einige  Erscheinungen,  beobachtet  am  NatroIith),f  Professor 
ungott  describes  the  idngnlat  beJiaTiour  of  this  mineral  in  relation 
to  heat.  When  small  colourless  transparent  crystals  of  natrolito 
are  slowly  heated,  they  gradnally  become  white  and  opaque,  vnthout 
losing  their  crystalline  form ;  but  if  further  heated,  under  proper 
conditions,  these  altered  crystals  lose  their  colour  and  opacity,  and 
retnrn  to  their  original  condition.  The  author  explains  these 
appearances  by  supposing  the  mineral  to  be  constitnted  according 
to  the  following  expression  : — 

"Ka  0,  2  HO  +  Al,  0^  3  Si  0,." 
It  will  be  observed  that  the  soda,  instead  of  being  combined  with  a 
portion  of  the  silica,  as  usually  represented,  exists  in  the  state  of 
a  free  hydrate,  and  the  finit  effect  of  exposure  to  heat  is  to  expel 
ths  water  &om  this  hydrate,  thus  leaving  the  soda  free,  the 
jnolecnlar  change  induced  giving  rise  to  the  opacity ;  bnt  wb^  the 
altered  mineral  is  further  heated,  the  soda  combines  with  the 
silicate  of  alumina  to  form  a  clear  fusible  compound ;  and  hence 
the  crystals  regain  their  transparency.  The  author  perceived  that 
if  this  view  of  the  constitution  of  natrolite  be  correct,  the  mineral 
in  its  natural  stat«  should  give  an  alkaline  reaction,  from  the 
presence  of  free  hydrate  of  soda ;  and  this  sagacious  inference  was 
fully  verified  by  his  experiments.  When  powdered  natrolite  is 
moistoned  with  distUled  water,  it  gives  a  strong  red  tint  to 
tonneric  paper,  and  restores  the  blue  colour  to  reddened  litmus. 
' '  Mflangea  Physiques  el 
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Eenngotf  8  obsemtbos  are  of  conodflraUe  intersst,  from  their 
bearing  on  the  constitution  of  other  zeolitic  minemls. 

Among  the  researches  conducted  in  the  laboratory  of  Zorich, 
the  reenlta  of  which  have  lat«ly  been  published  in  the  '  Joamal 
fiir  praktische  Chemie,'  we  notice  aerial  mineralogical  inveetiga- 
tions.  Herr  Stadeler  has  chemically  examined  the  topaz,  and  the 
gihcate  of  iron  called  lieTTite ;  while  Dr.  Wartha  has  investigated 
the  minerals  pennine  and  wiserine.  The  last  of  theee  papers  is  of 
interest  as  showing  the  folly  of  rashly  institnting  new  spedee. 
Wiaerine  is  a  Swiss  mineral  occorring  in  pale  cloT«-Drown  tettsgo- 
nal  crystals,  resembling  thoae  of  zircon.  Its  chemical  coniposition 
was  not  well  known,  bat  it  was  snppo^  to  contain  silica  and 
titanic  acid.  This  is,  howerer,  entirely  disproved  by  Dr.  Wartha's 
analysis,  which  shows  it  to  be  a  phoepnatd  of  yttria,  agreeing  with 
the  Norwegian  species  known  as  Xeriotime.  Its  occnrrence  is 
notable  as  being  the  first  yttria-bearing  mineral  fbiind  in  Switzer- 
land. 

Several  other  papers  in  the  same  jonmal  merit  the  attention  of 
the  mineralogist.  The  green  colour  presented  by  many  sandstones, 
marls,  and  other  sedimentary  rocks,  is  neuaLly  referred  to  the 
presence  of  disseminated  granules  of  glavconiie — a  mineral  which, 
although  by  no  means  confined  to  any  particular  geological  age,  ia 
especially  abundant  in  certain  Cretaceous  deposits,  such  as  the 
typical  "greenKand"  of  our  own  country.  So  difficnlt  is  it  to  dis- 
sociate t&ae  mineral-grains  from  the  rock  in  which  they  are 
embedded,  and  so  readily  do  they  suffer  alteration  by  the  action  of 
decomposing  influences,  that  the  analyses  which  have  frtim  time  to 
time  been  published  present  discrepancies  of  such  magnitude,  as 
to  induce  Dr.  Haushofer  to  thorongnly  examine  the  mineral  willt  a 
view  to  determine  its  tme  chemical  composition.  In  his  paper  "  On  ' 
the  Composition  of  Glaucomte,"*  he  publishes  no  less  um  seyen- 
teen  origmal  analyses  of  this  mineral  tcom  different  Bavarian  ro(^, 
obtained  through  Professor  Gumbel.  From  these  researches  he 
concludes  that  all  the  varieties  of  glauconite  are  referable  to  a  single 
species,  but  that  their  composition  is  not  reducible  to  one  genial 
expression.  The  author  calls  attention  to  the  relation  between  the 
oonstitation  of  the  mineral  in  question  and  that  of  certain  varieties 
of  seladonitei,  or  green-earth ;  at  the  same  time  expressing  a  belief 
that  many  so-called  chloritic  rocks  are  in  reality  glaaconitic  In  all 
cases  the  mineral  appears  to  be  a  secondary  product,  derived  from 
the  Burrouuding  rocks.  According  to  Ehrenberg  the  grains  often 
consist  of  the  casta  of  microacopic  foramiuifera,  and  hence  it  is 
usually  assumed  that  organic  substances  have  been  concerned  in  the 
formation  of  the  miner^;  an  assumption  which  Haushofer  is  led  to 
doubt,  from  the  striking  pancity  of  organic  remains  in  glanoonitio 
*  'JontD.  flirpnkliaoheaiaDiia,'  1866,  Ka  6,  p.  8J 
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iocIds.  AE  the  analTSee  show  a  notable  proportion  of  potaali,  and 
the  author  refers  to  the  benefits  which  pliuata  nmst  derive  from 
growing  upon  aoils  resting  on  rocks  rich  in  glanconite. 

As  the  effect  of  heat  on  minerals  is  alw^  a  sabject  of  mnch 
interest  to  the  geologist,  we  call  attention  to  Dr.  Eisner's  researches 
"  On  the  BehaTionr  of  certain  Minerals  and  Bocks  at  a  vary  high 
Temperature"  (Ueber  das  Yerhaltnng  einiger  Minerahen  tmd 
Gebirgsarten  bei  sehr  hoher  Temperator).*  The  investigationa 
were  conducted  in  the  fdmacee  of  the  Boyal  Berlin  Forcdain 
Mann&ctory,  at  temperatm^s  between  2,500°  and  3,000°  Centi- 
grade. 

In  the  Chronicles  of  last  quarter  we  described  what  was  called 
tlie  "  Colorado  Meteorite."  Another  mass  has  since  been  discovered 
in  the  same  territory,  and  it  is  therefore  proposed  to  name  each 
after  its  special  locality,  disfcingmshing  the  older  meteorite  as  the 
"  Bnssel  Chilch  "  iron,  and  the  recently  discovered  one  as  the  "  Bear 
Creek  "  iron.  The  latter  consists  of  nickehferoos  iron,  associated 
with  magnetic  pyrites,  Bchreibersite,  and  other  meteoric  minerals. 
The  fol&wing  is  Profeesor  J.  Lawrence  Smith's  analy^  of  the 

Iron 63*80 

Nickel woe 

Ooboit 0-8S 

Coppet      .                         ...                 .  Hinute  ansoti^. 

Phoaphonia 031 

98-99 
In  the  same  Jonmal  ProfeBsor  C.  U,  Shepard  proposes  a  new 
daasification  of  meteorites. 

Those  who  are  acquainted  with  Br.  Viktor  von  Ijang's  high 
position  as  a  crystallograplier  and  physical  optician,  will  welcome 
the  appearance  of  his  recently-pnbushed  'Treatise  on  Crystallo- 
graphy.' X  To  most  of  our  English  readers  Dr.  Lane  will  pro- 
bably be  well  known,  from  his  former  connection  with  me  British 
Museum,  and  from  the  Memoirs  which  he  published  in  conjunction 
with  Professor  Maskelyoe.  He  resigned  nis  appointment  in  thia 
country  for  a  profeesorahip  in  the  UniverBity  of  Grata,  and  he  at 
preaent  occupies  a  chair  lq  the  University  of  Vienna.  The  work 
Defbre  us  is  a  comprehensive  treatise  based  on  Professor  Miller's 
system  of  crystallography ;  but,  being  entirely  free  from  the  popular 
eWient,  it  wiU  probably  be  read  wim  profit  only  by  the  advanced 
student. 

In  the  district  of  Beechwood,  Sebastopol  Creek,  in  Australia,  a 
new  diamond  has  been  found,  weighing  a  carat  and  one-eighth.     It 
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was  discovered  at  the  depth  of  250  feet,  amongst  little  bine  and 
white  topazes,   hyacinths,  ziicon%   tonnnaUnes  and  Btannifenma 

The  jJioephoresence  of  hexagonal  Uende  has  recently  claimed 
the  attentiim  of  M.  Edmond  Becqneiel.  Althongh  no  really  new 
&ct  has  been  discovered,  a  step  baa  been  taken  towards  eetabli^iing 
the  relation  existing  between  the  solarphoephorescent  isys  and  the 
other  rays  of  the  solar  epectnun.  We  refer  oar  readers  to  the 
ordinal  paper* 

A  Galifomian  newspaper  informs  ns  that  about  three  miles 
north  of  lone  in  that  country,  there  is  an  isolated  monntun,  which 
might  be  called  a  mountain  of  Agates,  so  thickly  is  it  covered  with 
those  eoncretioimry  masses.  They  are  described  aa  being  like  large 
potatoes,  graierally  of  an  oval,  bnt  sometimes  of  a  globular  form. 
When  cat  and  polished,  it  is  said  they  are  of  exceeding  beauty. 

A  commnnicatioit  has  lately  b^n  made  to  the  Academy  of 
Sciences  of  Paris,  on  the  remarkable  Selenides  which  were  dis- 
covered some  six  years  since  at  Cachenta,  in  the  province  of  Men- 
doza,  at  the  lower  part  of  the  Andes,  and  which  have  lately  been 
examined  by  M.  Domeyko.  The  eeleniferons  minerals  appear  to  be 
of  three  varieties,  ■  in  combination  with  ^ver,  copper,  and  lead.  The 
percentage  of  seleninm  varied  between  22 '4  and  30*8  per  cent. 


MirFAIl.T7BdT. 

The  past  qnarter  has  been  singularly  barren  of  results  in  any  of 
the  processes  of  smelting  or  preparing  metals.  The  two  following 
notes  are  the  only  ones,  indeed,  which  even  the  scientdflc  periodicals 
of  Europe  enable  ns  to  give. 

At  the  meeting  of  tiie  Chemical  Society,  on  Pebrnarj-  7tli,  Dr. 
Mattbiesaen  read  an  interesting  commnnication  on  Alloys.  Many 
of  the  exam^es  given  appear  to  promise  to  be  of  much  practical 
utility.  Tins  paper  has  been  more  fully  noticed  in  the  report  of  the 
Proceedings  of  the  Chemical  Society. 

M,  H.  Gaion  has  been  making  some  interesting  experiments  on 
the  Absorption  of  Hydrogen  and  Oxygen  by  Copper  during  fusion. 
Many  of  the  resulte  are  of  considerable  interest ;  but  as  the  investi- 
gation is  incomplete,  and  as  M.  Caron  promises  to  publish  shortly 
the  result  of  his  experiments  relative  to  the  action  of  carburetted 
hydrogen  and  of  carbon  upon  copper  in  fusion,  we  postpone  our 
more  detailed  notice  until  the  whole  qoestion  is  before  us-t 
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II.  PHYSICS. 


LiQHi. — Some  ezperimeiital  leseajchee  on  the  indioee  of  re&actioa 
of  saline  solatiouB  nave  been  commoniGated  by  H.  Le  Venier  to  the 
Academy  of  Sciences.  His  aim  hae  been  to  ascertain  whether  the 
law,  B8  laid  down  br  Biot  and  Arago  relative  to  gaseous  mixtures, 
WHS  eqnally  tme  for  liquids.  Having  experimented  upon  153 
flolntion%  he  arrives  at  the  following  conclusions,  giving  at  difiereut 
temperatures  for  each  body,  its  chemical  composition,  speci£e 
gravity,  and  index  of  refraction. 

The  number  representing  the  index  of  refraction  varies  accord- 
ing to  the  temperature.  Prom  50°  F.  to  203°  F.  this  variation 
often  attains  the  himdredth  part,  and  is  greater  in  proportion  as 
the  liqnid  is  the  more  concentrated.  Its  refringent  power  dimi- 
Dishes  when  the  temperature  is  increaaed,  and  this  tiimination  &om 
5U°  to  203°  is  about  the  thousandth  part  The  dispersion  also 
diminishes  with  the  temperatura  In  the  same  interval  the 
distance  between  the  two  hues  A  and  B  of  the  spectrum  may  pre- 
sent a.  difference  of  a  thousandth  part.  The  law  of  Biot  and 
Arago,  that  the  index  of  a  mixture  of  two  gases  is  the  mean  between 
that  of  the  two  elements  which  constitute  it,  is  therefore  not  strictly 
true  in  its  application  to  liquid  mixtures,  but  it  may  be  regarded  as 
a  very  close  approximation,  differing  little  from  hm  truth,  for  a 
great  number  of  saline  solutions. 

When  I^icol's  prisms  are  used  as  polarizers  or  analyzers  in 
delicate  optical  measurements,  an  anomaly  is  frequently  remarked : 
the  azimuths  of  extinction  do  not  occur  at  a  distance  of  180°. 
The  error  can  unonnt  to  several  tens  of  minutes.  This  error 
would  be  &t«l  to  the  use  of  the  tficol's  prism  if  the  causa  could 
not  be  discovered,  diminished,  and  remedied.  M,  Comu  first 
pointed  out  this  cause,  and  he  has  given  the  following  explana- 
tion:— The  axis  of  rotation  of  the  prism,  or  rather  that  of  the 
instrument  which  carries  it,  does  not  coincide  with  the  plane  of  the 
principal  section ;  hence  the  ray  which  traverses  takes  different 
directions  in  the  prism  according  to  the  azimuth,  and  the  polariza- 
tion to  which  it  is  subject  is  not  parallel  to  the  plane  of  the  optical 
symmetry  of  the  crystal.  When  the  lines  of  entry  and  emergence 
of  the  prism  are  quite  parallel,  it  can  be  regulated  by  trid ;  in 
general  the  error  will  be  only  alternated  and  not  annulled ;  but  it 
may  be  eliminated  in  proceeding  by  crossed  observations.  In  fact, 
it  is  easy  to  demonstrate  by  a  very  simple  calculation  and  by  direct 
observanon,  that  the  error  e  of  the  normal  azimnth  is  given  by  the 
formula 

e  =A{z  +  a); 
A  and  e  beine  the  oontents ;  z  the  observed  azimuth,  it  is  -mst  to 
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deduce  that  the  mean  of  the  readings  of  the  azimuths,  -which  shoald 
strictlj  differ  b;  180°,  gives,  after  the  aubtraction  of  90°,  the  real 
azimuth.  The  error  is  eliminsted  of  its  own  accord,  if  we  choose 
tor  the  measurements  (^  the  azimnthB  the  mean  of  two  positioiiB  cf 
extinction,  whether  for  the  analyzer  or  for  the  polarizer. 

M.  E.  Javsl  baa  described  a  new  inBtnunent  which  he  calls  the 
Iconotcope,  intended  to  give  relief  to  plane  images  examined  with 
the  two  eyes.  From  the  description  we  jndee  that  this  is  an  instra- 
ment  similar  to  one  which  luis  long  been  Known  in  Eng^d.  It 
consifits  of  an  arrangement  of  prisms  so  placed  that  each  ^e 
receives  an  impression  &om  the  same  point  of  view.  On  looking 
throngh  the  instrument  at  a  pctnre,  the  ^es  always  preeerring  the 
same  amotint  of  convergence  and  being  thereby  imable  to  jndge 
that  the  objects  are  on  a  flat  snr&ce,  the  painting  has  a  semUanoe 
of  relief. 

TTthat, — In  the  second  part  of  a  memoir  "  On  the  Cbangefl  of 
Temperature  produced  by  the  Mixtnre  of  Liquids  of  dinerent 
Natnrea,"  recently  publisned  by  Messrs.  Bussy  and  Bnignet,  the 
following  very  important  condudons  are  arrived  at : — 1.  Li  all  the 
cases  under  esammatioQ,  with  one  sole  exception,  the  calorific  cap^ 
city  of  the  mixtnre  is  a  httle  superior  to  the  mean  capacity  of  iha 
elements.  2.  By  a  singulBr  opposition,  the  liquids  for  which  the 
increase  of  bulk  is  the  most  considerable,  are  ei^ctly  those  which 
develop  m<^  heat  at  the  moment  of  their  union,  such  as  ether  and 
chloroform,  alcohol  and  water,  snlphniic  acid  and  water.  Mean- 
while, the  only  instance  hitherto  noticed  of  diminution  of  hnlk  is 
the  mixture  of  chloroform  and  sulphide  of  caTiton,  the  decrease  c^ 
temperature  taking  place  at  the  moment  of  the  nnioD.  3.  Inde- 
pendently of  the  ksB  of  heat  resulting  &om  the  changes  of 
Tolume,  there  exists  a  canse  which  produces  alone  an  absorption 
of  heat— an  absorption  which  can  be  sometimes  eqoal  and  even 
superior  to  the  heat  given  out  by  the  combination  of  the  hquids. 
This  cause,  perlmps,  may  proceed  from  the  separation  of  the 
homogeneoQS  particles  necessary  for  the  diffusion  u  the  liquids. 

M,  Fizeau  has  continued  his  researches  on  the  dilatation  of 
crystals.  He  has  experimented  npon  several  series  of  salts  present- 
ing 8  great  analogy  with  each  otner — such  as  chlorides,  bromides, 
and  iomdee— e^>ectLng  that  this  analog  would  be  manifested  b^  the 
manner  in  which  crystals  are  influenced  by  the  action  of  heat.  His 
previsions  are  in  general  confirmed,  and  in  the  course  of  his  studies 
be  has  disoov^^  a  singular  anon^y,  and  one  which  constitutes  a 
real  discovery.  While  the  coefficient  of  dilataticm  of  all  the 
dd(Kide^  brranidee,  iodides,  is  positive,  in  the  same  maimer  as  it 
is  for  all  Bubstaacee  experimented  upon  ap  to  the  present  day,  the 
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coefficioit  of  dilat&tioii  of  iodide  of  BHver  ia  alone  negatdve,  ao  that 
this  salt,  infitead  of  dilatiDg,  reall;^  contracts.  Baisad  to  a  tempeis- 
tnre  of  40°  C,  the  coefficient  18—0^00000189.  This  coeffident  it! 
besides  variable  with  the  temperatnre  and  the  direction  in  the  inte- 
rior of  the  crjetal.  In  the  directioii  in  which  the  oontracticm  is 
greatest,  parallel  to  the  axis,  it  is  the  rififa  part  for  100°  0.,  about 
a  tenth  of  the  dilatation  of  mercury. 

M.  Matteacci  has  experimented  on  the  adhesion  of  air  to 
metallic  snriaces.  He  heats  plates  of  platinum  in  a  cnirent  of 
oxygen  or  hydrogen ;  then  he  places  them,  while  yet  hot,  in  a  closed 
apparatns  containing  one  of  the  aboye-named  bodies.  Innnediately 
there  is  a  diminution  of  volume  of  the  gases,  aui  a  formation  ot 
aqueous  vaponr  by  the  combination  of  oxygen  and  hydrogen. 
It  may  happen  that  in  the  case  of  platinum  the  adhesion  of  the 
gases  is  not  only  to  the  metallic  surmce,  bat  also  in  the  interior  of 
the  metal  itself.  Metallic  platinum  is  generally  formed  by  ham- 
mering spongy  platinum — a  substance  which  has  the  property  of 
exciting  the  combination  of  certain  eases ;  hence  it  will  not  be 
unreasonable  to  believe  that  the  molecular  interstices  opened  by 
the  heat  wonld  retabi  the  gases,  and  thus  cause  their  combination 
under  the  influence  of  other  bodies  in  contact  with  them. 

Mr.  Grooves  has  drawn  attrition  to  a  curious  result  of  the  vfxj 
severe  frost  experienced  at  the  commencement  of  this  yetur.  Und^ 
the  combined  mflnence  of  cold  and  vibratory  motion,  large  masses 
of  glycerin  were  noticed  to  have  assumed  the  solid  crystallinfl 
state.  About  fire  tons  of  glycerin,  in  casks  of  eight  cwt.  each, 
were  recently  imported  from  Germany,  by  the  firm  of  Burgoyne, 
Bnrbidges,  and  Squira  "When  they  left  tlie  factory  the  contentB  were 
in  their  usual  state  of  viscid  fluidity  ;  but  on  arriving  in  London, 
they  were  found  to  have  solidified  to  a  solid  mass  of  eryslalB,  eo 
hard  that  it  required  a  hammer  and  chisel  to  break  it  up. 

A  large  block  of  this  solid  glycerin,  weighing  several  hundred- 
weight, suspended  in  a  somewhat  warm  room,  took  two  or  three 
days  to  liquify ;  and  a  thermometer  mserted  in  the  fusing  mass 
indicated  a  constant  temperature  of  45°  P.  In  small  quantities, 
the  crystals  rapidly  fuse  when  the  bottle  containing  them  is  placed 
in  warm  water.  In  quantity  the  solid  glycerin  looks  very  like  a 
mass  of  sugar-candy.  The  isolated  crystats  are  sometims  as  large 
as  a  small  pea ;  they  are  brilliuit,  and  highly  refracting ;  when 
rubbed  between  the  fingers  they  are  very  hard,  and  they  grate 
between  the  teeth.     Their  form  appears  to  be  octahedral. 

The  crystals,  separated  as  much  as  possible  from  the  mother 
liquor,  and  then  fused  by  heat,  form  a  clear  and  nearly  colourless 
liquid,  slightlT  more  viscid  than  usual,  which  posseesea  all  the 
physical  and  chemical  properties  of  pure  glyoern. 
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Borne  of  the  foaed  c^Htals  have  been  exposed  for  Beveral  boon 
to  a  tempentnie  of  0^  F.  mtbont  solidification  taking  place.  1^ 
only  lesolt  was  that  the  liquid  became  more  viscid. 

The  canse  of  the  cryBtallizatioii  is  not  rerj  clear.  The  moet 
probable  explanation  is,  that  the  vibration  of  the  railway  jomney 
across  Germany,  added  to  the  intense  cold  to  which  the  glycerin 
was  sinmllaneonsly  subjected,  enabled  the  putides  to  arrange 
tliemflelTcs  in  a.  regnlar  form.  The  pheaomenou  then  becomes 
analc^ns  to  the  crystaUization  of  wrought  iron  onder  the  infloenoe 
of  vibration,  and  tlie  gradual  solidificatiou  of  sympy  solutions  of 
organic  alkaloids. 

Mr.  Skey,  Analyst  to  the  Geological  Snrrey  of  New  Zealand, 
has  discovered  the  cnnons  fact  that  if  timgstic  acid  b  made  red- 
hot,  and  then  brought  in  contact  with  a  cold  surEftce,  it  assumes  a 
black  colour,  which  is  permanent  in  the  air.  The  change  in  colour 
here  produced  appears  to  be  due  to  the  presence  of  me  oxide  of 
tungsten.  The  effect  of  a  sudden  re&igei'ation  of  tongBtic  acid, 
therefore,  is  to  deoxidize  it.  If  the  hot  acid  is  dropped  into 
kerosene  oil,  the  same  effects  follow. 

M.  Becquerel,  in  his  name  and  that  of  his  son,  U.  Edmund 
Becquerel,  has  presetted  to  the  French  Academy  a  new  series  of 
observations,  thermometric  and  hygrometrie,  taken  simultaneously 
in  &ee  air  and  under  tree^,  the  general  results  of  which  may  be 
Bummed  up  as  follows  :— In  summer  the  mean  temperature  in  free 
air  slightly  exceeds  that  under  the  trees ;  in  winter  the  contrary  is 
the  case.  The  trees,  in  spite  of  their  inferior  condnctibility, 
vCTj  slowly  assume  a  temperature  in  equilibrium  with  that  of  the 
air.  The  diurnal  maximum  takes  place  towards  midnight  under 
the  trees,  whereas  it  occurs  towards  three  o'clock  in  the  afternoon 
in  Cree  air.  A  htUe  more  rain  &11b  three  kilometres  irom  the 
wood  than  at  its  verge  or  in  the  interior.  The  climate  under  the 
trees  is  therefore  a  sort  of  sea-climate,  and  this  conclusion  of  the 
thermometric  and  hygrometrie  observations  is  confirmed  by  nmner- 
ous  facts  of  vegetation. 

The  Steam  Ico-Machines  of  M.  Toselli,  are  at  present  attracting 
Borne  attention  in  Paris.  An  ice-producing  machine  capable  of 
£Drmii^  22  lbs.  of  ice  per  hoar,  or  nearly  2  cwts,  per  day,  is  a  square 
patalltuopiped  9  ieet  2  inches  long,  6  feet  3  inches  vride,  and  6  feet 
5  inches  nigh.  It  consumes  nearly  a  halfoennyworth  of  charcoal 
for  every  kilogramme  of  ice  formed,  and  only  requires  the  attention 
of  one  man  to  set  it  at  work  and  t>o  give  tJie  necessary  movement 
to  the  circulation  of  the  water  The  machine  costs  180/.  We 
believe   that   the  principle  on   which  it    is   based  is  the   rapid 


Ti^KHization  of  a  highly  volatile  hqiiid,  the  neoeesary  supply  of 
heat  being  taken  from  the  water  to  be  frozen. 
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A  aomewhat  inteieeting  disonsBum  has  been  going  on  ia  the 
*  GhemioJ  Nem '  for  some  time  past,  on  tihe  sabject  of  Standard 
Thermometers.  Some  of  the  fiicta  elicitod  appeal  not  to  be  known 
80  mnch  b8  they  deeerye.  It  appears  that  the  zero  points  of  all 
tbermomrterB,  as  a  role,  rise  in  a  month  or  bo  afber  the  iostrumeatB 
ue  made.  'SUm  me  variee  generally  between  i°  and  2°.  The 
bnlbs  of  the  best  thetmometers  should  there&re  be  blown  some 
months  before  the  instmments  are  pointed.  In  .this  manner  the 
greater  part  of  the  error  ma;  be  avoided.  Even  after  all  doe 
precsutiouB  have  been  taken,  the  thermometer  ahonld  from  time 
to  time  be  either  compared  with  another  standard  which  has 
been  repeatedly  checked,  or  when  this  cannot  be  done,  its  zero 
shonld  be  independently  tested  by  means  of  melting  ice.  The  nse 
of  boiling-water  is  objectionable  for  the  purpose  dF  testing,  as  it 
has  a  tendency  to  permanently  raise  the  zero  of  the  instrament, 
even  if  it  has  been  unchanged  and  correct  before  immersion.  The 
moet  likely  cause  of  rise  is  the  one-sided  pressure  of  the  air.  The 
bulb  does  not  acquire,  on  cooling,  its  origmal  size  ibr  some  months. 
Every  thermometer  loeee  its  accuracy,  for  many  months,  whenever 
it  has  served  for  the  determination  of  higher  temperatures ;  and 
there  are  very  few  thermometers  in  use  in  chemi^  laboratories 
that  do  not  come  under  this  heed.  An  instrnment,  after  adiost- 
ment,  can  only  once  be  used  for  accurate  determination  of  boiling- 
points  without  readjustment — a  orcumstance  always  lost  sight  of 
m.  chemical  rwearchee,  and  which  explains,  no  doubt,  many  discrfr- 
panciee  between  statements  of  difTeient  authoiB. 

We  welcome,  with  pleesore,  a  very  excellent  text-book  on  the 
subject  ot  Heat.*  A  work  of  this  sort  has  been  long  wanted  for 
the  higher  class  of  schools,  and  for  students  at  college ;  and  the 
author,  who  is  Examiner  at  two  of  our  modem  umversitie8,  wh^re 
ph;^ical  science  is  directly  encouraged,  has  had  ample  opportunities 
of  Uaming  the  wants  of  the  students  of  the  present  mj.  The 
book  which  he  has  now  given  to  na  is  concise,  without  losing  in 
accuracy,  or  being  obscure,  and  it  embraces  all  subjects  that  could 
be  included  under  the  question  of  heat,  and  treats  of  the  latest 
developments  of  the  science,  as  discussed  among  physicists  of  the 
present  day.  The  discussion  of  perpetual  motion,  and  the  connec- 
tion therewith  of  the  questions  of  i£saipation  and  conservation  of 
energy,  may  be  mentioned  as  of  especial  interest.  Throughout  the 
work  theories  give  way  to  (acts,  the  unknown  is  grouped  markedlT 
&om  the  known,  and  the  methods  of  practical  application  of  such 
groupings  of  &dB  are  folly  explained  by  general  formuhe.  With 
ttiis    work,    IVofeesot    Miller's     '  Chemi<»l    Physics,'    Professcnr 
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O^ndall'B  '  Heat  aa  a  Mode  of  Motion '  (and  we  bope  Boon  to  add 
to  these  the  Toltuaee  of  Sir  William  Thompeon  and  Ptofeaaor  Tikit 
on  "  Natiml  Philosophy,"  promised  for  this  seiies),  the  otnde&t  of 
this  year  will  possess  advantages  which  hare  never  before  &llen  ta 
the  k)t  of  any  one  whose  object  k  to  acqiiiie  a  thorough  knowledge 
of  physics. 

EiiBcrrBioTTT. — Two  very  important  papers  on  Electricity  w^ie 
presented  to  the  Boyal  Society  on  February  14th.  They  are  on 
idmost  the  same  eabject,  and  are  interesting,  aa  showing  how  the 
same  idea  in  the  minds  of  two  profound  electricians  beoomee 
developed  into  an  important  discorer^, — alike  as  far  fis  the  principle 
is  concerned,  but  widely  differing  m  ultimate  results,  and  in  the 
instrumental  means  adopted  to  obtain  the  desired  end. 

The  first  paper  was  by  C.  W.  Siemens,  F.E.S.,  "  On  the  Con- 
versioa  of  Dynamical  into  Electrical  Force,  vrithout  the  aid  of 
permanent  M(u;;netiam."  The  apparatus  employed  in  this  experi-' 
ment  was  an  ekctro-magnetic  machine  consisting  of  one  or  more 
horseshoes  of  soft  iron,  surrounded  with  insulated  wire,  in  the  usual 
manner ;  of  a  rotating  keeper  of  soft  iron,  surrounded  also  with  an 
insulated  wire ;  and  of  a  commutator  oonnectiug  the  respective  coils 
in  tite  manner  of  a  magneto-electrical  machine.  If  a  galvanic  bat- 
tery were  connected  with  this  arrangement,  rotation  of  the  keeper 
in  a  given  direction  would  ensue.  If  the  battery  were  excluded 
&om  the  eircnit,  and  rotation  imparted  to  the  keeper  in  the  oppo- 
site direction  to  that  resulting  from  the  galvamc  current,  uiere 
would  be  no  electrical  effect  prodnced,  supposing  the  electro-magnets 
were  abeolutelv  free  of  magnetism ;  but  by  inserting  a  battery  of  a 
single  cell  in  tne  circuit,  a  certain  magnetic  condition  would  be  set 
np,  causing  similar  electro-magnetic  poles  to  be  forcibly  severed, 
alternately,  the  rotation  being  contrary  in  direction  to  that  which 
would  be  produced  by  the  exciting  current. 

Instead  of  employing  a  battery  to  commence  the  accomnlative 
action  of  the  machine,  it  sufficed  to  touch  the  soft  iron  bars  employed 
with  a  perman^t  magnet,  or  to  dip  the  former  into  a  position  pa- 
rallel to  the  magnetic  axis  of  the  eeu^  in  order  to  prodnce  the  same 
phenomenon  as  before.  Practically  it  was  not  even  necessary  to 
give  any  external  impulse  upon  restarting  the  machine,  the  resi- 
duary magnetism  of  the  electro-magnetio  arrangements  employed 
being  found  sufficient  for  that  purpose. 

The  mechanical  arrang^nent  beet  suited  for  the  production  of 
these  currents  was  that  originally  proposed  bv  Dr.  Werner  Siemens 
in  1857,  consisting  of  a  cylindrical  keeper,  nollowed  at  two  sides, 
for  the  reception  of  insulated  wire,  wound  longitudinally,  which 
was  made  to  rotate  between  the  poles  of  a  series  of  permtuient 
magnets,  which  latter  vrere  at  present  replaoed  1^  eleotro-mogoets. 
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On  impatting  rotation  to  the  armature  of  snch  an  arrangeinent,  ilie 
mechamcal  resisttiiioe  -naa  found  to  increase  rapidly,  to  Knch  an  ex- 
tent that  either  the  diiTins  strap  commenced  to  slip,  or  the  insol- 
ated  wires  oonstitatiug  the  <m]8  were  heated  to  the  extent  d 
igniting  their  insulating  silk  covering.  It  was  thus  shown  to  be 
possible  to  produce,  mechanically,  the  most  powerfdl  electrical  ox 
calorific  effects,  withont  the  aid  of  steel  magnets,  which  Utter  were 
open  to  the  practicial  objection  of  lomng  their  permanent  magnet- 

Tbe  reading  of  this  paper  was  followed  b;  one  br  Proffesor 
Wheatetone,  F.B.B.,  "  On  the  Augmentation  of  the  Power  of  a 
Magnet,  by  the  Reaction  thereon  of  Currents  induced  by  the 
Magnet  iteelt"  In  this  magneto-electric  machine  the  core  of  the 
eletSro-magnet  is  formed  of  a  plato  of  soft  iron,  15  inches  in  length, 
and  ^  inch  in  breadth,  bent  at  the  middle  of  its  length  into  a 
hoiseshoa  Bound  it  are  coiled,  in  the  direction  of  its  breadth, 
640  feet  of  insulated  copper  wire,  Ath  inch  in  diameter.  The 
atmatore  consiBte  of  a  roteting  cTlmder  of  soft  iron,  8^  inches  in 
length,  grooved  at  two  oppocdto  sidee,  so  as  to  allow  the  wire  to  be 
coiled  upon  it  longitudinally ;  the  length  of  the  wire  thus  coiled 
is  86  feet,  and  its  diamet^  is  the  same  as  that  of  the  electro- 
magnetic coil. 

.If  now  the  wires  of  the  two  circuits  be  so  jcnited  as  to  form  a 
single  circuit  in  which  the  currents  generated,  by  the  armature, 
after  being  changed  to  the  same  direction,  act  so  as  to  increase  the 
existing  polaritr  of  the  electro-magnet,  tjie  force  required  to  move 
the  machine  will  be  very  great,  showing  a  great  increase  of  mag- 
netic power  in  the  horseanoe;  and  the  existence  of  an  energetic 
current  in  the  wire  is  shown  by  its  action  on  a  galvanometer,  by 
its  heating  four  inches  of  plaunum  wire  '0067  inch  diameter,  by 
its  making  a  powerful  electro-m^juet,  by  its  deoompoeing  water, 
and  by  other  tests. 

The  explanation  of  these  efTects  is  as  follows : — The  electro- 
'  magnet  always  retains  a  slight  residual  magnetism,  and  is  therefore 
in  Qie  condition  of  a  weak  permanent  magnet.  The  motion  of  the 
armature  occasions  feeble  currents,  in  uteroato  directions,  in  the 
coils  thereof,  which,  after  being  reduced  to  .the  same  direction,  pees 
into  the  coil  of  the  electro-magnet  in  such  a  maimer  as  to  increase 
the  magnetiBm  of  the  iron  core ;  the  magnet  having  thus  received 
an  accession  of  strength,  produces  in  its  torn  more  energetic  cuiv 
rents  in  the  coil  of  the  armature,  and  these  alternate  actions  con- 
tinue ontil  a  nmiimiim  is  obtained,  depending  on  the  rapidity  of 
the  motion  and  the  capacity  of  the  electro-magDet. 

It  is  easy  to  prove  that  the  residual  magnetism  of  the  electro- 
magnet is  the  determining  cause  of  these  powerful  effects.  For 
this  pnrpoee  it  is  anffioieat  to  pass  a  current  &om  a  Toitoio  jbattery. 


2Q4  Ohronidei  of  Sciettee.  [^^pnl, 

K  masneto-electrio  machine,  or  ao;  other  rheomotor,  into  the  ocnl  of 
the  dec^ro-magnet,  in  either  diiectioa ;  and  it  ynH  inTariahly  bs 
found  tiiat  the  ditection  of  the  current,  however  powerful  it  may 
erentnally  become,  ie  in  accordance  with  the  polarity  of  the  mag- 
nedsm  impressed  on  the  iron  core. 

A  very  remarkable  increase  of  all  tba  effects  is  obeerred  when  a 
cross  wire  is  placed  so  as  to  divert  a  great  portion  of  the  cnrrent 
trom  the  electro-magnet.  The  fonr  inches  of  platimim  wire,  instead 
of  flashiuginto  redness,  and  then  disappearing,  remain  permanently 
^nited.  The  indnctorinm,  which  before  gave  no  spart,  now  gave 
one  half-an-inch  in  length.  Water  is  more  abmidantly  decom- 
posed, and  all  tbe  other  effects  are  similarly  increased. 

A  certain  amount  of  resistance  in  the  cross  wire  is  necessary  to 
prodnoe  the  maximnm  effect.  If  the  resistance  be  too  small,  the 
electro-magnet  does  not  acquire  sufficient  magnetism ;  and  if  it  be 
too  great,  though  the  m^netiem  become  stronger,  the  increase  of 
resistance  more  than  coonterbalanoes  its  efEect. 

Bat  tbe  effects  already  described  are  tst  inferior  to  those 
obtained  by  caorang  them  to  take  place  in  tbe  cross  wire  itsel£ 
With  the  same  application  of  force,  7  inches  of  platimim'wire  were 
made  red  hot,  and  sparks  were  elicited  in  tbe  indnctorinm  2^ 
inches  in  length.  The  force  of  two  men  was  employed  in  these,  as 
well  as  in  the  other  experiments.  When  the  mtemptor  of  the 
primary  coil  was  fixed,^tDe  machine  was  much  easier  to  move  than 
wben  it  acted ;  for  when  tbe  intermptor  acted  at  each  moment  of 
interruption,  tjie  cross  wire  being,  as  it  were,  removed,  the  whole  of 
the  current  passed  through  the  electro-magnet,  and  consequently  a 
greater  amount  of  magnetic  energy  was  excited,  while  at  tne  inter- 
vals dming  which  the  cross  vrire  was  complete  the  current  passed 
mainly  through  the  primary  coU. 

There  is  an  evident  analogy  between  tbe  augmentation  of  the 
power  of  a  weak  magnet,  by  means  of  an  inductive  action  produced 
by  itself,  and  that  accumnlatioQ  of  power  shown  in  tbe  static  eleo- 
tnc  machines  of  Holtzman  and  others,  which  have  recently  excited 
conaiderable  attention,  in  which  a  very  small  quantity  of  electricity, 
directly  excited,  is,  by  a  series  of  inductive  actions,  augmented,  so 
as  to  eqnal,  and  even  «zceed,  tbe  effects  of  tbe  most  powerM 
machines  of  the  ordinary  construction. 

The  magnetic  polarity  of  rifles  is  a  subject  to  which  Mr.  SpiUer, 
of  ttie  Eoy^  Arsenal,  Woolwich,  has  lately  drawn  atteaition.  He 
finds  that  all  tbe  long  En&eld  barrels  in  the  possession  of  the 
volunteers  of  his  company  exhibit  magnetic  polarity,  as  the  result 
of  the  violent  and  repeated  concussions  attending  their  discharge, 
in  a  direction  parallel  to  'the  magnetic  meridian.  The  Boyal 
Arseoal  range  rons  nearly  north  and  eoutii,  and  the  riflee,  when  ia 
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use,  are  alvayB  pointed  either  doe  north  or  a  few  degiaes  to^rarda 
the  west ;  in  fact,  nearly  in  the  direction  indicated  by  a  compass 
needle, — so  that  iba  repeated  shocks  bronght  aboat  by  the  ezploaion 
of  the  powder  may  be  oonsidered  equivalent  to  so  many  hEira  blows 
&om  a  hammer,  which  are  known  to  have  a  similar  effect.  The 
mimetic  character  appears  to  be  permanent,  which  would  not  be 
the  case  if  the  gnnbarrels  were  of  the  softest  description  of  mal- 
leable iron ;  and  the  region  of  the  breech  is,  in  every  instance, 
poeseeaed  of  north  polarih-,  since  it  stronsly  attracts  the  sonth  pole 
of  the  compass  needle.  These  effects  womd  probably  not  be  noticed 
at  all,  or  only  to  an  inferior  degree,  in  arms  ordinarily  fired,  in 
directions  east  and  west ;  and  it  would  be  imagined  that  by  revers- 
ing &s  Qsnal  practice,  if  it  were  possible,  and  firing  towards  the 
sonth,  the  indications  of  polarity  would  be  changed. 

liie  foregoing  observation  seems  to  have  a  parallel  in  the 
remarkable  iiutance  of  the  polarity  of  Her  Majesty's  inmclad 
'  Northnmberland,'  bnilt  last  year  at  Millwall.  This  vessel  was 
placed  due  nortii  and  sonth  dnring  her  conatmction,  and  the 
repeated  vibrations  to  which  ahe  was  enhject  whilst  in  that  position 
imnoed  a  condition  of  polarity  which  demanded  a  sobeeqnent  opers^ 
tion  for  the  pnrpcse  of  demagnetizing  her.  No  sncn  practical 
inconvenience  arose'  in  the  case  of  the  iron  steamship  'Great 
Eastern,'  which  was  bnilt  in  the  some  yard,  but  in  a  position  at 
right  angles  to  the  former,  or  nearly  due  east  and  west. 

M.  Bonllion  proposes  a  new  battery  based  upon  some  observa- 
tions he  has  made  on  the  action  of  aqua  regia  on  silver.  A  mixture 
conmsting  of  two-thirds  hydrochloric  and  one-third  nitric,  or  three- 
fifths  hydrochloric  and  two-fifths  nitric  acids  will  easily  dissolve 
gold  and  platintun,  but  will  only  superficially  attack  pnre  nnalloyed 
ulver ;  a  superficial  chloride  being  formed,  which  protects  the  rest 
of  the  silver  like  an  impermesl^  varnish,  however  long  it  may- 
remain  in  the  aqua  regia.  If  copper  be  present,  the  metal  iS 
attacked.  M.  Sonllion  has  utilized  this  &ct  to  make  a  new  battery, 
in  which  pure  sUTer  in  aqua  regia  replaces  the  platinum  or  carb(m 
in  the  nitric  acid  of  a  Grove's  or  Btmsen'e  cell.  He  says  that  after 
several  months'  use,  the  silver  has  not  sensibly  diminished  in 
volume,  and  no  chloride  of  ailvet  has  been  found  in  the  porous 
cell.  He  considers  this  battery  to  be  more  constant  than  Bnnsen's 
battery. 

The  gas  batt«ry  ctf  Mr.  Clrove  has  received  some  attention  from 
M.  J,  M.  Croagoin,  He  arrives  at  condnoions  in  perfect  confor- 
mity with  those  of  M.  Schoubein.  Mr.  Grove  supposes  that  it  is 
indispensable  for  each  of  the  electrodes  of  platinom  of  his  gas- 
oonple  to  be  simultaneously  in  ccaitact  with  one  of  the  gases  and 
wit£  the  liquid  placed  nndenieath.  M  Gongain  states,  on  the  ood> 
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trary,  that  the  action  of  the  platinTim  does  not  tate  place  except  on 
the  gases  atieady  below,  and  that  the  gas  receiverB  should  om;  be 
oonradered  as  reaerroiiB  to  mm'ntniii  in  a  state  of  aatamtion  the  sola- 
tions  they  cover.  The  electro-mottTe  force  of  the  gas-coaple  varies 
cnriooaly  vith  the  state  of  the  platinnm  wiia  Ita  action  is 
increased,  aa  M.  Mattenod  remarked,  by  heating  the  elements  in 
the  flame  of  a  spirit-lamp  some  instants  before  employing  it.  In 
the  most  favoTirable  oonditions,  the  electro-motiTe  force  of  the  gas- 
oonple  constmcted  with  platinnm  wires  not  platinized  scairely 
exceeds  155,  taking  as  nmty  the  electro-motiTe  force  of  a  thermo- 
electric couple  of  bismath  and  oopper,  the  two  solderings  of  which 
are  maintained  at  the  temperature  of  0°  and  100°  C.  The  electro- 
motive force  of  a  Daniells  couple  is  represented  by  193,  and  that 
of  Volta  by  178,  at  the  moment  of  being  set  to  work. 

An  automatic  electro-chemical  method  of  electric  transmissioa 
of  despatches  has  been  invented  by  MM.  J.  Vavin  and  Q.  Fribonrg. 
It  consists  in  the  distribution  of  the  cnrrent  through  as  many  short 
and  isolated  small  wires  as  there  are  agnals  to  be  transmitted, 
whilst  emploving  only  one  wire  on  the  main  line.  Each  of  these 
small  isolated  wires  commimicates  on  the  one  hand  with  a  metallic 
plate  of  a  particular  form  fixed  in  gutta-percha,  and  on  the  other 
hand  with  a  metallic  division  of  a  disc,  which  is  equally  formed 
of  an  insnlating  substance.  A  group-  of  eleven  of  these  small 
lamime  form  a  sort  of  charact^  which  will  give  all  the  letters  of 
the  alphabet  by  the  suppreemon  of  certain  portions  of  the  fonda- 
ment^  form.  Now,  supposing  rows  of  these  compound  characters 
to  be  placed  on  a  sheet  of^  prepared  paper  of  a  metallic  nature,  the 
words  of  the  telegram  to  be  sent  are  written  on  them  with  isolating 
ink,  leaving  the  other  prats  of  the  small  "  stereotyped  "  blocks  on- 
tenched.  The  consequence  is  that  the  current  is  intercepted  at 
every  point  touched  oj  the  ink,  and  a  letter  is  imprinted  on  the 
prer«i«d  pap^  at  the  other  end  of  the  line  where  the  telegram  is 
to  be  received.  The  process  by  which  all  these  several  currents  are 
sent  alon^;  the  one  main  wire  and  then  made  te  separate  at  the  end 
and  pass  mto  their  respective  small  wires,  is  not  at  all  clear  in  the 
authors'  description. 

Lightning-protectors  for  telegraphic  lines  have  been  in  use 
for  many  years ;  an  improvement  latdy  brought  out  consists  of  two 
smooth  brass  plates  aam  3-87  to  4-65  square  inches,  placed  one 
above  the  other,  and  separated  by  a  sheet  of  paper ;  one  of  the 
metal  plates  is  in  connection  with  the  line,  the  other  communicates 
with  the  earth.  As  soon  as  a  rather  strong  tension  occnrs  on  the 
line,  sparks  pass  from  one  plate  to  the  other,  perforating  the  paper, 
and  toe  electricity  passes  into  the  earth  instead  of  along  the 
line,  disarranging  the  instruments.      M.  Gnillemin  proposes  to 
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replace  the  paper  W  a  very  thin  layer  of  mica.  The  mica  is  a 
better  insuJiitor ;  it  doee  not  absorb  <ump ;  it  cannot  prodnce  car- 
bon, siiice  it  ifl  of  a  mineral  character ;  moreorer,  its  ready  cleavE^^ 
'  aUowB  of  its  being  split  tato  plates  thinner  than  a  sheet  of  paper. 
The  administrattou  of  the  French  telegraphic  lineB  pnrposeB  placing 
Tery  shortly  a  great  number  of  these  lightning  protectore  in  [Jacefl 
sulgect  to  meet  freqaent  attack  by  the  electno  flnid  of  the  abno- 
Bphere. 

The  lecture  theatre  of  the  Boyal  Institution  was  crowded  oa 
Friday  evening,  the  15th  of  Febmary,  to  hear  a  disconrse,  by  Mr. 
Cromwell  VarW,  "  On  the  Atlantic  Telegraph."  On  the  table 
there  were  displayed  coils  of  the  cable  snccwsfiilly  laid  lest  year, 
and  of  the  cable  which  had  been  picked  up  from  a  depth  of  two 
miles,  having  lain  at  the  bottom  of  the  sea  for  twelve  months. 
Mr.  Yarley  did  not  enter  into  the  consideration  of  the  mechanical 
constmction  of  the  cable,  nor  of  the  plan  of  laying  it  down,  bat 
confined  himself  to  the  scientific  part  of  the  subject,  and  to  the 
explanation  of  the  difficolties  which  arise  in  attempting  to  transmit 
electric  mgnals  throngh  great  lengths  of  submerged  ii^ulated  wire. 
Sy  means  of  his  artificial  cables  he  demonstrated,  for  the  first  time 
in  pnbUc,  how  the  electric  waves  travel  through.  He  also  showed 
what  were  the  limits  impo^^  by  nature  to  rapid  signalling. 

A  telegiapbio  cable  is  a  long  Leyden  jar,  one  end  of  which  is 
attached  to  the  earth,  whilst  the  other  is  attached  to  a  source  of 
electricity  each  time  a  signal  is  to  be  prodoced.  If  the  cable  be 
oonuected  to  a  battery  for  a  long  tune,  the  strength  of  the  charge 
in  the  different  parts  of  the  cable  vrill  be  nothing  at  the  end  necEt 
the  earth,  and  equal  to  the  fiill  power  of  the  battery  at  the  other 
cxkd. 

The  lecturer  bad  diagrams  shovring  the  rate  at  whidi  the 
stiength  of  the  electric  currents  augmented  or  died  away  at  the 
distant  end  of  the  cable,  when  a  bf^tery  was  applied  or  removed 
&om  the  other  end.  From  these  diagrams  and  experiments  it  was 
shown  that  to  get  rapid  signals  the  receiving  instrument  must  be 
very  sensitive,  and  the  moment  a  current  b^ins  to  appear  at  the 
distant  end  the  rest  of  the  electric  wave  must  be  neutralized,  to 
permit  a  second  signal  to  follow.  This  was  illustrated  by  an 
artificial  line  equal  to  a  cable  13,000  miles  long.  This  line  was 
divided  into  eleven  sections,  and  ten  reflecting  galvanometeis  were 
inserted  at  eqnal  distances  along  it  To  ianuliarize  the  audience 
with  the  relative  position  of  the  galvanometers,  Mr.  Varley  called 
No.  1,  Gibraltar ;  No.  2,  Malta ;  3,  Suez ;  4,  Aden ;  5,  Bcmihay ; 
6,  Calcutta ;  7,  Bangoon ;  8,  Singapore ;  9,  Java ;  and  10, 
Austraha. 
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A  long  tel^raphic  cable  is  a  long  Leyden  jar  of  great  resisti- 
aoce — BO  grest  tliat,  inetead  of  electncal  charges  rashiiig  in  and 
out  almost  ioBtaataiieoiisly,  as  is  the  case  vith  ordiiuiy  Leyden 
jars,  an  apprecisble  time  is  necessary  to  convey  a  decided  cnaige  ' 
througli  80  long  a  condootor  to  the  distant  end.  The  artificial 
lepresentatiTe  consisted  of  eleven  resistancee  and  ten  immense 
oondenBere,  or  Leyden  jara,  connected  between  the  resistances  and 
the  earth.  By  moving  a  handle  the  condenser  could  be  applied  on 
oi  removed  from,  these  junctions. 

On  depressing  an  ordinary  conmintatioD  ke^,  the  cable  vas 
removed  from  its  connection  with  the  earth,  and  a  positive  current 
allowed  to  flow  into  the  line.  On  depressing  a  second  key,  a 
ne^tive  current  rushed  in ;  whilst  wh^  both  the  keys  were  at 
test,  the  cable  was  simply  connected  with  the  earth.  The  ten 
reflecting  galvanometers  were  placed  one  above  the  other,  imd  a 
bundle  oi  rays  from  the  electric  lamp  was  thrown  upon  the  tea 
mirron,  each  of  which  reflected  a  little  sun-like  spot  upon  a  large 
white  screen,  forming,  wb^  bo  current  was  paesiiig  tbrongb  the 
cable,  a  straight  vertical  line  of  huoinons  points  On  pressing 
the  rig^t-hand  or  podtLve  key,  the  upper  spot,  whieh  wbs  named 
Gibraltar,  almost  immediately  responded ;  and  when  it  had  travelled 
about  thirteen  inches  over  the  screen,  the  second  ^t,  Malta,  began 
visiblv  to  move;  the  third  spot,  Suez^ following  later  stilL  It 
was,  however,  fifteen  or  sixteen  seconds  b^ore  any  decided  motioii 
or  current  was  noticed  at  the  Australian  end  of  the  line.  After 
the  lapse  of  a  minute,  a  powerful  current  was  rushing  out  at  the 
Australian  end.  The  English  end  was  then  removed  &om  the  bat- 
tery and  connected  with  tbe  earth,  and  goickly  after  the  Gibraltar 
spot  msbed  across  to  the  other  side  of  the  screen,  indicating  the 
rushing  back  of  a  powerful  current  to  the  earth.  This  was 
followed  shortly  afterwards  by  Malta,  Suez,  and  Aden.  Bombay 
came  only  as  &r  as  the  zero  line.  The  currents  in  the  different 
parts  of  the  cable  were  flowing  out  at  each  end,  leaving  Bombay 
nentral.  It  wsa  some  minutes  before  the  cable  discharged  itseu 
sufficiently  to  allow  the  ten  spots  to  come  near  enot^b  to  the  zero 
line  to  admit  of  a  second  experiment. 

In  1863-61  Mr.  Yarley  found,  by  experiments  on  bis  artificial 
line,  that  by  using  a  succession  of  four  or  five  currents,  all  of  the 
same  strength  but  varying  in  direction,  greater  rapidity  could  be 
secured.  For  example : — S^rat,  a  positive  current,  followed  by  a 
negative  of  longer  duration ;  followed  again  by  a  positive  current  of 
much  lees  duration ;  then  a  shorter  negative  current ;  and  that 
again  by  a  very  short  positive  current,  produced  a  succession  of 
positive  and  negative  waves  thronghout  the  line :  the  result  of  all 
of  which  was  at  thn  Aasttalian  end  one  very  small  poaitiTe  wave 
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perfectly  distinct,  the  rest  of  the  line  being  left  almost  imm&- 
oiately  entirely  &ee  iram  all  traces  of  electricity,  ready  for  the 
instant  prodndjon  of  a  second  sgneJ. 

This  operation  of  discharging  has  been  expedited  to  snch  ao 
extent  by  means  of  the  instrument  known  as  the  "  cnrb  key,"  that 
£he  great  wave  can  be  aireeted  at  the  distant  end  of  the  cable  before 
it  has  airired  at  t'«  of  its  proper  height,  and  the  line  left  clear  for 
another  dgpal  almost  immediately  a&et.  This  was  illnntrated  by 
the  Australian  line. 

The  lectnrer  then  showed  his  invention  for  prerentong  the  dio- 
torbance  ari^g  from  earth-currents,  and  for  expediting  we  Bignab 
throQgh  tbe  cable,  which  did  not  record  the  strength  of  the  current, 
bnt  "  the  rate  of  increment  and  decrement  of  potential" 

He  placed  a  reflecting  galvanometer  between  the  distant,  or 
"  Newfonadland,"  end  of  the  cable  and  the  earth  (this  being  the  usual 
mode  of  connecting  telegraph  iustmmente),  and  also  a  second  one 
with  a  "  condenser  '  between  it  and  the  earth.  At  tbe  English  end 
there  was  an  apparatos  which  produced  currents  through  the  cable 
similar  to  those  produced  on  the  telegraph  circuits  by  the  Aurora 
Borealis  and  other  causes.  These  experiments  were  very  condn- 
sive ;  the  slow  but  large  wave  of  the  earth-current  was  seen  to  pro- 
duce scarcely  any  action  npon  tbe  galvanometer  with  the  condenser, 
while  the  ordinary  one  was  seen  running  20  feet  on  either  side  of 
tlie  scale  in  consequence  of  t£e  earth-currents. 

The  small  waves  on  the  back  of  the  great  swell  of  the  earth- 
currents  were,  however,  perfectly  disentangled,  by  this  simple  con- 
trivance, from  the  great  slow-rismg  wave,  and  the  signate  were  per- 
tly le^ble  on  the  one  instrument,  while  illegible  on  the  other, 
whose  image  ran  wildly  over  the  wall  of  the  Institution.  In  addi- 
tion, the  sig^ials  were  transmitted  more  rapidly  and  clearly  by  this 


In  concluding,  Mr.  Yarley  remarked  that  it  was  upon  the  data 
fomisbed  by  this  artificial  cable  that  he  bad  de«gned  the  present 
Atlantic  cable,  and  that  without  it  he  could  not  then  have  guaran- 
teed eight  words  a  minute  without  a  core  whose  conductor  and 
insulator  were  each  60  per  cent,  greater  than  the  present,  which 
consisted  of  300  lbs.  of  copper  and  400  lbs.  of  gutta-percha  to  the 
mile ;  and  he  added  that  it  was  at  least  some  reward  for  the  years 
of  ardnons  labour  he  had  had  in  connection  with  this  great  enter- 
prise, to  find  that  everything  he  had  predicted  as  to  the  oapabiHtiea 
of  the  cables  had  been  entirely  verified. 
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12.  ZOOLOGY,  ANIMAL   MOBPHOLOGT,  AND 
PHYSIOLOGY. 

HoBPBOLoaT. — The  S(rudw»  of  ihe  BeUna. — Thai  emineot 
obeerTer,  ProfsBBor  Max  Schnltze,  lias  recently  published  in  his 
'  Archiv  f.  Miktcskop  f.  Anatomie,'  a  memoir  on  ihe  Ketina,  which 
oocnpies  more  than  100  vages,  and  is  illustrated  with  eight  (^narto 
plates,  ftmning  by  £ir  the  moat  complete  and  dear  ezpoeitton  of 
She  strnotore  of  this  ot^an  which  has  yet  been  published. 
Amongst  the  important  new  facts  adduced  by  Professor  Schnltze  is 
ihc  obserraticai  that  in  Mammalia  a  very  remarkable,  and,  as  it 
vonld  seem,  hitherto  onnotioed  diTeisity^zistB,  with  regard  to  the 
distribntion  of  "  rods  "  and  "  conee,"  Whilst  most  of  our  larger 
domestic  ftTiimRla^  eepedally  the  sheep,  os,  pig,  boise,  and  do^ 
present  an  arrangement  of  those  elements  resembling  tl»t  which  is 
observed  in  the  hnman  subject  and  in  apes  (except,  of  cotuse,  in 
the  abseuce  of  the  macula  ItUea),  the  cones,  accenting  to  the 
author's  obserratioDS,  are  entirely  wanting  in  bats,  the  hedgehog, 
mole,  monse,  and  guinea-pig.  A  sort  of  intermediate  conditLon  is 
met  with  in  the  cat,  rabbit,  and  rat,  in  which  animals  are  found 
either  very  Blender  true  "  conee,"  as  in  the  cat,  or  merely  indications 
of  them,  as  in  the  rabbit.  The  developm^  of  the  retina  and  the 
probable  functions  of  the  rods  and  cones  are  fully  discussed.  The 
great  value  of  Frofeesor  Bchultze's  paper  lies  in  the  fact  that  he 
has  not  only  made  many  new  obeorrations,  but  has  most  carefnJIy 
tested  the  conclusicmB  and  statements  of  preTioua  writers;  and 
fiirtber,  has  spared  no  puins  in  illustrating  nis  text  with  some  of 
the  most  beautiful  lithographs  yet  publiuied.  In  his  researches 
Professor  Scboltze  has  experienced  the  greatest  advantage  &om  the 
use  of  a  solution  of  hyperoemic  acid,  Os  0,,  which  colours  nerre- 
tissue  black,  without  producing  much  e&ct  on  connective  and 
fibrous  tissue.  We  most  strongly  urge  upon  microscopists  the 
importance  of  making  further  trial  of  so  valuable  a  reagent. 

Enionoa  of  Man  and  Domesiio  Animals  in  Iceland. — M.  H. 
Erabbe  has  roade  some  vahiahle  investigations  on  this  matter,  in 
pursuance  of  a  commission  from  the  Danish  Government.  He  haa 
aaoertained  various  important  facte  with  regard  to  the  distribution 
of  species  of  Tamia,  Bothriooephdlus,  &c.,  and  has  observed  some 
new  forms.  He  is  quite  oonvinoed  that  the  &e<^uency  of 
T.  mwrginaia,  aenvrus,  and  echinoeoecus  in  Iceland  is  owmg  to  the 
very  vast  number  of  sheep  which  the  inhabitants  possess,  and 
the  large  number  of  dogs  which  they  use  in  herding  them.  It 
appears  that  in  Iceland  uiere  are  for  every  hundred  of  inhabitants 
'our  timet  the  number  of  cattle  which  ttiere  is  for  every  hundred 
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inliabita&ts  id  Frnasia.  At  the  same  time  he  maitituhn  Qtat  the 
freqnsncy  of  the  feezful  malady  csttsed  b;  edtiwxsoecuM  is  much 
exaggerated — iDStead  of  one-Berenth,  odI;  one-fiftieth  of  the  popn- 
tfttioQ  is  affected,  whkh  is  qnite  terrible  eaoogh. 

ThataauMT. — ImmregnaHon  of  the  Ovum  verms  Nourishmetit 
of  ihe  Larva. — Pr.  HennaD  Landois  has  recentiv  commnnicated 
some  impturtaDt  observatitHis  on  this  sabject  to  the  Erench  Academy. 
It  is  generally  belisTed,  in  aooordance  with  the  obserratioiis  of 
MM.  iJzie^on  and  toe  Siebold,  that  the  worker-bees  are  bom 
from  eggs  fecundated  by  the  queen  by  means  of  the  spenn  of  her 
receptacnlnm  seminis,  whilst  drone-bees  oome  from  non-fecondated 
eggs.  M.  Ton  Siebold  maintained,  in  paridcalar,  that  the  demon- 
strated- existezice  of  BpermatoBooida  in  the  eggs  containsd  in  the 
"cells"  appropriated  to  worker-bees,  and  their  non-existeiice  in 
the  egffs  01  drone-cells,  soflSciently  piores  that  in  beee  the  forma- 
tion ^the  sexes  depends  npon  fecnmdation.  It  is,  however,  well 
known  that  the  "cells"  of  mone-bees  are  not  in  any  way  identical 
with  those  from  which  "  worker-beee  "  emerge,  and  that  the  food 
provided  for  the  larvfe  of  the  one  is  not  the  same  as  for  the  lame 
of  the  other.  This  led  Dr.  lAodois  to  specnlate  as  to  whether  it 
might  not  be  possible,  by  placing  the  egg  from  the  drone-cell  into 
the  worker-cell,  and  viee  vend,  to  prodnce  drones  &om  the  worker- 
eggs  and  workers  from  the  drone-eggs.  This  he  accordingly  tried 
with  great  care,  &iling  at  first  on  accouit  of  the  exceeding  delicacy 
of  the  eggs  experimented  on,  bnt  finally  meeting  with  most  complete 
SQCcess.  By  simply  changing  the  "cell"  of  an  egg,  he  proanced 
a  drone  or  a  worker-bee  at  pkasnre.  These  obserratioiia  have  a 
most  important  bearing  on  the  law  of  sexual  development,  not  only 
in  insects,  bat  all  animals.  We  had  been  tangbt  to  believe,  &(mi 
Siebold's  experiments,  that  the  "network  of  canses"  was  eo 
arranged  that  a  qne»i-bee,  if  nnimpregnated  (as  might  result  from 
paucity  of  drones),  produced  from  ner  eggs  nothing  but  drones,  in 
order  that  the  next  generation  might  not  be  wanting  in  that 
"vigour"  which  is  supposed  to  be  the  6nal  cause  of  sexual  repro- 
dnction.  If,  however,  I>r.  Landois'  experiments  are  true,  this  view 
must  be  contddeiably  modified,  for  the  nntritioD  of  the  larval 
uniTnftl  is  shown  to  regulate  the  phenomenon.  Dr.  landois  has 
entered  into  some  philosophical  generalizations  on  reproduction  in 
the  conclusion  of  his  paper,  which  is  not,  however,  yet  published 
infulL 

Actum  of  Niirom  Oxide  m  the  Swnan  SyOem.—li  appean 
that  the  protoxide  of  nitrogen  has  been  used  in  Clermany  and 
France  aa  a  means  of  producmg  anECfltheeia  in  surgical  operations. 
M.  L.  Hsnnann  addresses  a  letter  to  the  French  Academy  on  the 
Boly'ect,  seriously  urging  all  opemtors  to  make  themselves  acquainted 


by  Google 


292  Chronidet  of  Ueienee.  [April, 

irith  its  propeitiee  before  nsing  it  bb  an  aiueetbetio.  He  has  made 
aereral  ezperimenta  with  it  himself,  and  has  found  that,  when 
leepired  in  a  pure  condition,  protoxide  of  nitn^en  is  dangerons ; 
for,  besides  loss  of  aensibihty,  asphyxia  is  produced,  whidi  may 
kill  the  patient ;  adimniat«red  in  a  state  of  mistnre  mth  oxygen, 
the  only  plan  which,  in  M.  Hermann's  opinion,  wonld  not  be 
simply  criminal  on  the  part  of  the  operator,  it  constitntes  a  very 
feeble  anaesthetic,  &om  whidi  recoveiy  is  rapid,  lis  nse  has 
already  produced  most  eerions  disasters  in  Grermany. 

The  Wave4engiha  of  (he  Transmission  of  Musovlar  and 
Nervous  Action. — In  a  late  Chronicle  we  no^ced  Dr.  Marey's 
instrument,  the  Myograph,  with  which  be  baa  be^  able  to  make 
obeerrations  on  the  muscular  sasurrus — that  is,  the  separate 
vibrations  which,  when  succeeding  each  other  sufficiently  rspidly, 
constitute  a  muscular  contraction.  Dr.  Haughton,  of  DnUin,  has 
been  comparing  the  rate  of  these  ribiations,  and  their  lengths, 
with  those  caused  by  nerre  action.  Wollaston  fixed  the  moscular 
BQBumis,  or  agitation  sufficient  to  produce  contraction,  at  from 
20  to  30  per  second ;  Dr.  Collongues,  of  Paris,  at  35 ;  and  Dr. 
Haughton,  as  ako  Helmholtz,  at  32  in  a  second.  Dr.  Han^ton, 
from  the  so-called  Hnniius  aurium,  which  is  caused  by  the  action 
of  the  nerves,  fixes  the  rate  of  nerve  vibratioQ  at  1,024  in  a 
second.  From  these  data  it  follows  that  the  rate  of  nerve  action 
is  from  29  to  32  tim^  as  iast  as  the  rate  of  muscular  action.  Dr. 
Schelske's  experiments  have  shown  that  the  velocity  of  wave- 
traDsmission  of  sensation  in  the  living  body  of  man  is  97  feet  per 
second ;  and  the  experiments  of  Profefsor  Aehe,  of  Berne,  show 
that  the  velocity  of  wave-transmission  of  muscular  contraction  in 
frogs  is  3  feet  per  second.  The  wave-transmission  in  nerves  is 
th^efore  32  tiiues  as  fast  (or  29  times,  if  Hehnholtz's  deter- 
mination  of  88  feet  per  second  he  taken)  as  the  wave-transmission 
in  mnsoles.  It  appears,  from  these  lacts  taken  together,  that  the 
velocity  of  the  wave  varies  inversely  as  the  rate  of  vibration  when 
musdee  and  nerves  are  compared,  and  consequently  the  length 
of  the  wave  ia  constant :  hence  the  wave-lengtn  of  muscular  and 
nervous  action,  for  both  lies  between  1 '  125  and  1 '  225  inch.  Dr. 
Hanghton  considers  that  important  consequences  ought  to  follow 
from  this  deduction,  if  true.  Many  advantages  may  flow  from 
identity  in  wave-length  of  the  muscular  and  nervous  force,  and 
the  consequent  identity  of  nodes,  notwithstanding  the  very  different 
velocities  with  which  wave-pulsea  are  propagated  along  th^n. 
The  data  upon  which  these  caJculations  are  made  admit,  of  course, 
of  great  extension.  Since,  as  Dr.  Marey  has  shown,  the  muscular 
Busnrrus  in  the  frog  may  be  only  4  per  second,  and  in  some 
birds  75  per  second,  it  would  be  as  wul  that  sU  the  data  shoold 
ho  taken  from  one  uiimal  or  class  of  animals,  if  the  calculation 
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is  to  be  a  sooud  one.  It  is  an  asgmnption,  the  troth  of  wMch 
onght  to  be  proTKi,  th&t  the  iat«  of  transmissioQ  aS  mtiBcalBr 
force  is  the  eame  in  all  animals. 

The  Origin  of  Mtucidar  Power. — The  view  held  by  Lielng, 
and  till  lately  implidtly  received  as  tme,  that  mnaciilar  power  is 
due  to  mnaoe-oxidation,  has  been,  dniio^  the  last  few  months, 
ruddy  shaken.  Profeesors  Fick  and  Wisliceniis,  in  an  ascent  of 
the  laulhom  in  Switzerland,  foond  that  the  amount  of  measnred 
work  performed  in  the  ascent  exceeded  by  more  than  three-fonrths 
the  amount  which  it  would  be  theoretically  possible  to  realize  &om 
the  maximum  amonnt  of  mnacle-oxidation,  indicated  by  the  total 
quantity  of  nitrcfien  in  the  arin&  These  two  obec^reis  had, 
howevei,  to  content  themselves  with  the  theoretieaUy  possible 
force,  and  hence  there  was  an  experimental  gap  in  their  reasoning. 
This  has  been  supplied  by  Frof^sor  Frankland ;  he  has  made  an 
extensive  series  of  experiments  on  the  oxidatitm  of  muscle  and 
nrea  in  oxygen,  and  baa  made  a  calorimetrictd  determination  of  the 
actual  energy  evolved  by  the  combustion  of  these  bodies.  His  ex- 
periments are  recorded  in  full  in  a  late  number  of  the  '  Fhiloeophical 
M^;azine,'  and  the  varions  steps  of  the  very  intricate  process  throagh 
which  he  has  socceesfuUy  carried  his  observations  folly  described. 
Since  the  oxidation  of  musde-tissue  in  the  body  has,  as  one  of  its 
products,  nreo,  it  is  necessary  to  make  allowance  for  the  potential 
energy  of  this  urea  in  applying  the  results  of  the  compl^  oxida- 
tion of  mnacalar  tissQe  to  Che  question  at  issue.  It  is  also  neces- 
sary to  make  allowance  for  the  lact  that  oS  the  energy  developed 
in  the  body  cannot  .be  made  to  appear  as  external  work.  Helmholts 
estimates  that  not  more  than  one-fifth  of  the  actual  energy  de- 
veloped can  be  made  to  appear  as  external  work ;  while  Heidenhain, 
under  &vourable  circumstances,  allows  one-half.  Taking  this  last 
estimate,  Dr.  Frankland  finds  that  only  one-fifth  of  the  work  done 
by  the  two  profeesors  could  be  accounted  for  by  the  oxidation  of 
their  muBcular  tisane,  aa  indicated  Injlie  nrine.  He  further  reviews 
the  results  of  Dr.  E.  Smith's,  Dr.  Haughton's,  and  Dr.  Flay&ir's 
experiments,  applying  his  determination  of  the  "  mechanictd  eqni- 
vaient"  of  muscle-oxidation  to  their  results. 

The  work  done  in  the  body  is  thai  evidentiy  due  merely  to 
the  oxidation  of  the  food  held  in  the  blood.  The  chief  use  of  nitro- 
genous food  is  to  build  up  muscle-tisBue,  which,  hke  the  cylinder 
and  piston  of  the  eteam-engine,  does  not  contribute  to  the  work 
performed  by  its  oxidation,  but  is  the  means  of  converting  chemical 
and  thermal  modes  of  force  into  motion ;  the  force  being  really  ob- 
tained by  &e  oxidation  of  principally  carbonaceous,  but  to  some 
extent  also  nitrogenons,  foods  contained  in  the  blood. 

The  Value  of  NUrogenoua  and  Carbonaceous  Food*. — This 
qnestion,  which  is  one  obviously  reeolting  from  the  conclusions  «c- 
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rived  at  by  Fiok  snd  WisBoenoB,  has  beem  examiiied  expeiimeDtallj 
b;  Profeesor  Fet:tenkoffer,  and  more  recently  aho  by  I>r.  Fttrkefi. 
nofeesor  FraaUand  has  also  detennined  toe  medianical  nine  of 
these  fbnns  of  food,  by  ezperimenta  on  their  oxidatifxi.  Pni&eBorg 
Fick  and  WalioenoB  ate  carbonaoeoiis,  but  no  nilrogenoQB  flood 
during  their  ascent,  and  hence  conoloded  that  all  the  power  not 
derived  from  mnscle^xidation  Traa  dae  to  the  oxidaticHi  of  the  car- 
bocaceous  foods.  PettenkoSer's  experiments,  which  are  most  condo- 
siye  as  i^ards  the  whole  qnestum  of  tbe  soorce  d  moecalor  Graoe, 
were  made  by  means  of  a  most  elaborately  constmcted  chamber,  in 
which  a  man  was  placed,  and  all  his  excreta,  gaeeona,  liquid,  and  sc^ 
examined.  Dr.ParkeeeiperimentedTerycarefallycai  two  soldiersai 
Nfltley  Hospital,  and  oommnnicated  Us  reBolts  to  the  Boy^  Society 
at  tiie  begimung  of  Hub  year.  Both  these  obsetrers  have  folly  eeta- 
Misfaed  that  mere  force  aan  be  sap^jied  hj  carbtmaoeoiB  food  ak«e — 
that  nitrogeiiotis  food  is  neceeeaiy  to  bniLi  op  the  worn  mo8cles,aDd 
that  nitn^enons  food,  br  ito  dir«i  oxidatum,  is  also  efficient  in 
sapplying  force,  and  pernt^  presents  ocxtaiu  adTuitagEs  otet  cax- 
bonaceons  food  in  its  nse,  eiuter  from  the  facility  (tf  its  axidalicHi, 
or  by  a  catalytic  action  on  tbe  carbonaoeoaB  foods  with  whidt  it  is 
generaUy  talien.  Tbe  views  we  have  been  briefly  notidng  are  of 
too  great  importance  to  admit  of  tiieir  due  ap^ecdatim  from  the 
perusal  of  so  few  lines,  and  we  mnst  therefiK^  refer  the  reader  to 
the  original  memoirs  in  which  they  are  advanced.  It  aboold  be 
moitio^  that  Toit,  a  ohamist  of  Mnnich,  appears  to  have  anti- 
cipated these  reeolta  by  suae  few  yean;  bis  specnlatioDS  wex^ 
however,  cast  into  ofaecority  by  tbe  {woximi^  of  tbe  over-sbadowing 
geoins  whose  anertions  they  oontrovctcted. 

MmoELLAHSQDB. — Dr.  EnuBt  !&eclel  has  just  pnbiished  two 
rer^  remarkable  v<diimee  on  the  jdukst^y  of  oiganio  formi^ 
entitled  '  The  Morpbokigy  of  0i^;8imns.'  He  takes  much  the  same 
line  of  argoment  as  Mj.  Herbert  Spencer  in  his  '  PriitcipleB  c£ 
^io^Qgy ;'  but  he  enters  into  greater  detail,  and  develops  bis  viein 
farther  than  the  fkiglisb  writer.  This  book,  like  tiiat  of  Mr. 
Spencei,  may  be  regarded  as  an  extensicm  of  Mr.  Darwin's  geneial- 
izationfl,  and  is,  as  &r  as  we  have  been  able  to  observe,  a  work 
deetined  to  «xM  considetable  influence  in  tbe  world  of  {diyaio- 
philoeopbers.  We  have  also  to  nottoe  a  little  hrochure  on  '  8p<HL- 
nneoos  Oeneration  and  the  Devel^ment  of  Infosorial  Lif^'  tot- 
warded  to  na  by  Mr,  Jabez  Hogg.  !nie  author  has  told  the  dory  of 
Hetetogenesis  (wbi<^,  by  the  way,  is  getting  rather  old)  in  a  dear 
and  plun  manner,  drawing  attention  more  particnlarly  to  iiiB 
(jneatiOQ  of  tbe  eocceesiTe  appearance  of  forms  of  inftftoria  m  aa 
incision,  as  studied  by  Mr.  eatauelson,  Balbiani,  and  otbets.  There 
are  one  or  two  ioaccntacies  in  nomaidatore^  snch  as  Aeitma;  Voi>- 
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iia^lss  are  confbsed  niik  BoUfen,  Sm.,  and  a  misaj^vobeiiBioii  is  evi- 
dent c^  recent  obserroliona  on  the  zeAiacttTe  power  of  fongus-flpores, 
as  aeen  in  the '' bliie-mist ;"  thne  errors  would  be  emom  in  a  acientifio 
poblioatioii,  but  do  not  leallj  affect  the  valoe  of  a  popular  effiay. 


THE  ZoOLoaiou.  E 
At  the  meetingB  c^  this  aeesion  there  have  been  ntunaroni 
TBliuble  papers  rwd,  chiefly  devoted  to  the  description  of  new 
fintnB  or  reanai^emeiit  of  preTioasly  known  ftrrinnulp  The  follow- 
ing papers  relate  to  the  MAmTniLlift : — ]Ur.  W.  H.  Flower,  "P.P.P.. 
has  brought  forward  a  memoir  on  the  skeleton  of  inta  Qeoffroyenaia, 
and  on  the  skull  of  Ponto^oria  BlaimnUn,  in  which  be  made  sosu 
remarks  on  the  systematio  position  of  these  aTiim^lif  jn  the  order 
Cetacea.  Mr.  Flower  haa  recently  been  deTOting  much  time  and 
attention  to  the  study  of  this  order  of  mamTnalRj  as  hie  work  pub- 
lished last  year  by  the  Bay  Society  testifies.  Dr.  W.  Peters,  of 
Berlin,  ma^  a  commnnication  on  aome  Mammalia  ooUeoted  In 
Gu)tam  Bevan  in  Bermuda,  and  on  a  collection  of  bats  fnmi  Trim- 
dad.  Mr.  "Oerard  £refft,  of  Sydney,  has  described  two  new  species 
<rf  Dasyuridfe,  which  he  pr^oaes  to  call  Podt^wt  Michda  and 
Ghxtooercna  oristioavda.  Mr.  Bobert  Swinhoe,  H.M,  oonsol  at 
Amoy,  China,  has  forwarded  a  new  mtnikey  to  the  meoagerie,  which 
he  proposes  to  call  Itm%u  SaneUjohanmB.  Mr.  St.  Genge  Mivait, 
in  oontmnanoe  of  his  researches  on  the  Frimates,  has  communicated 
a  paper  cm  the  appendicular  skeleton  of  the  Oontng-Ontang,  in 
wiuob  he  has  entco^  -very  minotely  into  the  osseous  charactras  of 

that  ii.Tiinia.1, 

Mr.  p.  L.  Sclater  described  a  new  species  of  Batd,  recently 
added  to  the  Society's  menagerie,  which  he  proposed  to  call  MeBi- 
vora  leueonota.  A  letter  has  been  reoeiTed  from  Mr.  E.  Bartlett, 
now  ensBsed  in  ezploriiut  the  &nna  c£  Pent,  in  which  he  TnAntiimtf 
the  disooyery  of  a  remarkable  species  of  spider-monkey,  sui^xwed  to 
be  new  to  sdencs.  The  death  of  the  seft-bear  {Otaria)  has  afforded 
an  opportmiity  for  the  examination  and  dissectioQ  of  ito  viscera, 
which  we  beliere  has  never  yet  been  poeoiUe.  The  Society's  Pro- 
sector, Dr.  J.  Murie,  has  been  occupied  in  this  tadc,  and  some 
important  results  may  be  expected  &om  his  investigationB. 

In  Birds,  we  have  numerous  new  species,  or  rater  forms,  de- 
Bcribed  by  Mr.  Sclater,  and  other  omithologistB.  Dr.  Marie  has 
been  making  some  investigatums  with  regard  to  the  Ougnut  hucd- 
naior,  and^  new  Oygnui  Passmori  of  Professor  ffin(^,  whidi 
he  considerB  to  be  nothing  more  than  a  variety  of  the  former. 

Dr.  Gray  and  Dr.  Q^ther  have  described  a  few  new  reptiles. 
The  former  characterizes  a  Cleckoid  lizard  from  Geylcoi,  which  he 
jovpoeeiito  oall  Oeeeoadla  puneU^ 
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Tbe  Fishes  of  Centnl  America,  amon^  which  are  some  rery 
remarkable  forms,  and  varions  new  fishes  m  the  Britdsh  Moaeam, 
have  formed  the  gubjeda  of  communications  from  Dr.  Gtmther. 

Mr.  A.  G.  Butler,  who  is  the  rising  Lepidopterist  at  the  day,  haa 
described  Beveral  new  forms  of  these  insects  at  Tarioos  meetiQga  of 
tbe  Society,  illoatrated  by  most  finished  diawiugs  &om  his  own 
penciL  (hie  of  his  most  complete  papers  is  «ititled  "A  Mono- 
graph of  the  Genoa  Eu^yehta,  a  nnmerons  race  of  Bstterfliea 
belonging  to  tiie  family  Satyridte,  with  Deecxiptions  of  Sixty 
Species  new  to  Science,  and  Notes  <m  their  AJ&nities."  The 
Coleopteia  of  the  island  of  Penang  have  formed  the  subject  of  com- 
munications frmn  Mr.  F.  Pascoe,  while  Mr.  F.  Moore  has  oon- 
tribated  a  monograph  on  the  Lepidopteia  of  Bengal. 

The  Mollusca  collected  by  Mr.  E.  BartleU  on  the  Upper 
Amazons  and  in  Eastern  Peru,  have  been  described  by  Mr.  Henry 
Adams.  The  genus  Opisthostoma,  of  which  a  new  species  has  been 
discovered  at  Bombay,  baa  been  discuaaed  by  Mr.  Bland£»d ;  and 
several  new  Anstraliaa  land-shells  have  been  described  by  Dr.  J. 
Cox ;  and  thirty-two  new  marine  species  of  Mollusca  bom  the  Bame 
part  of  the  world  have  berai  described  by  Mr.  Angus. 

The  extraordinary  Glass-Bope  animal  has  beoi  the  subject  (^ 
great  controversy  between  Dr.  i.  £.  Gray  and  Dr.  Bowerbonk,  the 
form^  maintaining  that  it  is  a  coral,  the  latter  that  it  is  a  sponge.  It 
appears  that  there  are  three  viewH  current  with  regard  to  this  marine 
organism.  It  is  regarded  as  a  coral,  having  a  sponge  parasitic  vtpM 
it ;  or  as  a  sponge,  having  a  coral  parasitic  upon  it ;  or  as  altogetner 
ft  spon^  there  bmg  no  parasite  m  the  case.  Dr.  Qray  is  oT  Uie 
first  opinion,  Professor  Max  Schultze  of  the  second,  and  Dr.  Bower- 
l»nk  of  the  third.  Dr.  Bowerbank's  position  is  cleariy  untenable, 
and  the  question  really  lies  between  the  views  of  Dr.  Gray  and 
FrofiflBor  Schultze.  Dr.  Gray  has  described  and  exhibited  a  speci- 
men which  was  said  to  oome  &om  the  coast  of  Portugal,  the  other 
known  specimens  all  being  obtained  &am  Japan.  It  appears  very 
doubtfiil  as  to  whether  thin  Lusitanian  Hyalonema  is  not  an  im- 
position played  off  by  the  sailor  who  said  that  he  dredged  it  up ; 
this  is  the  view  taken  hy  Profeesor  Schultze,  but  Di,  Gray  heUeres 
firmly  in  the  species. 
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Dtmixa  the  past  three  months  the  pabUo  haa  had  an  opportnnity  of 
seeinf^  what  can  be  done  by  the  "  Sanitary  Act  of  1866."  Pomn 
are  there  given  (o  local  bomeg  to  act  with  mnch  more  energy  than 
onder  any  previous  sanitary  enactment,  bnt  as  yet  little  benefit 
has  been  recorded  as  the  result  of  these  powers.  The  "  permi«iTe  " 
character  of  all  our  preTions  legislation  is  still  the  bane  of  this  Act, 
and  otir  local  anthonties  turn  a  deaf  est  to  the  allTirementB  presented 
W  the  govemment.  If  all  onr  criminal  legislation  were  put  upon 
the  permissive  basis,  there  ifi  little  donbt  that  io  aome'panshee  the 
veetnea  would  not  take  the  troable  to  prosecnte  those  who  were 
guilty  of  the  crime  of  murder.  This  Act  nowhere  says  it  shall  be 
onlawfol  for  a  man  to  keep  his  hooae  and  premises  in  snch  a  state 
that  he  may  kill  his  neighbonre,  bnt  it  gives  to  the  local  anthorities 
power,  if  they  think  fit,  so  to  prosecute  and  punish  him.  The  mis- 
chief is  the  local  authorities  do  not  punish,  nor  act  even,  if  they  see 
a  man  poisoning  and  killing  his  neighbours  by  his  dirty  and  nlthy 
economy.  This  Act  gives  the  Home  Secretary  power  to  compel 
vestries  to  act  upon  cases  where  manifest  evils  result  &om  allowing 
nuisances  injurious  to  health  to  exist,  bat  the  Home  Secretary  is  as  ' 
chary  as  a  vestryman  about  taking  action  in  particular  caaea,  and 
from  this  canse  at  present  little  has  been  done. 

The  35th  clause  of  this  Act  has,  however,  excited  some  attention, 
and  in  London,  Liverpool,  and  other  towns  there  has  been  some 
discussion  as  to  how  it  may  be  carried  out.  This  clanse  gives  power 
to  the  vestries  and  local  boards  to  &ame  regulations  for  the  conduct 
of  all  houses  let  out  in  lodgings,  or  where  more  than  one  fiunily  is 
residing  and  paying  rent  to  a  common  landlord.  This  provision  is 
intended  to  meet  the  necessity  of  a  large  proportion  of  the  population 
of  onr  large  towns,  who  are  merely  lodgers  and  have  no  power  of  pro- 
viding against  various  nuisances  injurious  to  heeltli,  ftnr  which  alone 
the  landlord  is  reeponsible.  Under  the  proviaons  of  this  Act, 
the  nuisance  authority  is  empowered  to  make  regulations  for  the 
follovnng  matters,  that  is  to  say: — 1.  For  fixing  the  number  of 
persons  who  may  occupy  a  house  or  part  of  a  house  which  is  let  in 
bdgings  or  occupied  bv  mechanics  of  more  than  one  bmily.  2. 
For  the  registration  of  nouses  thus  let  or  occupied  in  lodgings.  S. 
For  the  inspection  of  such  houses  and  the  keeping  the  same  in  a 
cleanly  or  wholesome  state.  4.  For  enforcing  tliei^  the  provision 
of  pnvy  aoconunodation  and  other  appliances  and  means  of  elean- 
linees  in  proportion  to  the  number  of  lodgers  and  occopi^rs,  and 
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the  cUaniiig  and  ventilatioii  of  tJie  oommrat  paaaogeB  and  tr 

5.  V<x  the  oleaning  and  lime-whiting  at  stated  timee  of  such 

This  claose  giree  power  to  Testriea  to  take  into  their  own  handa 
the  redresa  of  sanitarr  grierancee.  Manifold  and  obnons  as  are 
the  nniaancee  to  be  thns  got  rid  of,  it  ia  astoniahing  with  what 
indifferoioe  Qm  Act  haa  beeu  regarded.  In  the  metn^lia  the  fini 
puiah  to  take  advaotace  of  the  U«  w«a  that  of  St,  QUeB,  and  a 
BtacigB  of  exoellemt  tegnktioiM,  framed  npon  the  recommendationB  4^ 
the  Privy  Council  aa  to  the  cariTing  out  of  the  aboTe  claose,  wen 
drawn  up  by  their  intelligent  medical  officer  of  health.  Dr. 
Sachaaao,  and  reoeiTed  the  sanclwn  of  the  Home  Secretary.  The 
pnUication  of  these  regnlationa  waa  followed  br  appIicBttons  &om 
the  veetries  of  Chdsea  and  Poplar,  who  have  alao  had  their  r^n- 
lati(Hia  oonfrmed  by  the  Home  Secr^ary.  The  pariah  of  St. 
Jamee,  Weetmioater,  has  also  made  application  for  the  confir- 
mation by  the  Home  Secretary  of  a  aenee  of  regnlationa.  The 
latter  pansh  waa  amionB  to  obtain  power  to  regulate  the  acc(Hnmo- 
datioD  afibrded  by  Qte  ntuuerona  eetabhahmGulB  in  that  parish  for 
tnilliners,  tailors,  appranticee,  and  others.  [Qte  offioera  of  the  Privy 
Oonncil,  however,  were  of  opinitm  that  the  clauses  of  the  Sanitary 
Act  did  not  refer  to  persons  thus  situated.  This  is  much  to  be 
regretted,  as  it  is  rerj  evident  from  what  haa  transpired  that  per- 
Btma  employed  in  the  large  eetsbliidmiantB  of  IxMidon  are  oUiged 
to  sulamt  to  accommodation  in  workshops  and  sleeping-roome 
totally  unfitted  ta  secure  health  and  life.  In  the  perish  of  St. 
Jamea,  Weetminster,  the  great  mortality  from  oonsumption  is  one 
of  the  moat  oonmicuoua  featurea  of  its  ^th  retuma,  and  there  can 
be  little  doubt  mat  this  arises  from  the  defectire  acocsnmodation 
fffovided  for  a  Urge  portion  of  its  population. 

One  of  the  most  conapicnous  featores  of  the  above  regulations 
is  the  attempt  to  define  tbie  quantity  of  cuUcal  apace  that  shall  be 
required  in  the  lodging-rooms  of  the  metropolitan  population.  In 
St.  Giles's,  a  space  of  not  leaa  Ihan  400  cubic  feet  is  required  tor 
each  person.  In  Chelsea,  the  minimum  space  for  a  room  need  for 
both  living  and  sleeping  is  350  cubic  feet,  and  for  sleeping  alone  ia 
300  cubic  feet.  In  Poplar,  the  space  required  for  bom  hving  and 
sleeping  is  400  cubic  foet,  and  300  for  sleeping  alone.  In  these 
cases  two  children  under  ten  years  of  age  ooont  as  one  adult,  and 
should  these  regulations  thus  sanctioned  hj  the  State  be  curied 
out  with  vigour,  there  is  no  doubt  ot  the  benefit  that  must  aocrue. 
But  when  it  is  seen  that  only  four  out  of  the  fifty  districts,  into 
which  London  is  divided  for  sanitary  purposes,  are  willing  to  ad<^ 
these  necessary  regulations,  it  is  muob  to  be  feared  th^  the  same 
neelect  of  tl:^  health  and  lives  of  the  community  which  have 
hitherto  characterized  London  Teatriea  will  atUl  owtiBse.      It  ii 
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little  ereditBibW  to  the  laiigs  and  wealthy  oommiuiitiee  of  St. 
MairlelMQe,  Paddington,  St.  FauctaB,  iBlington,  uid  the  panBhea 
c^  the  East  of  London  geneitilly,  ibai  they  hare  not  stirred  in  thia 
matter  more  yigoronsly. 

The  dansee  27  and  28  of  the  Sanitary  Act  have  already  beeo 
acted  on  in  London  iritb  great  benefit.  By  these  daosefl  the 
medical  officer  of  health  is  enabled  to  remove  a  dead  body,  where 
it  liee  in  the  midst  of  the  liring,  to  the  parish  dead-hoase  previona 
to  inteament.  The  coroner  has  also  tJie  same  power  to  order  the 
remoral  of  bodies  to  convenient  places  for  the  pnrpoBe  of  poet- 
mcfftem  examinations.  In  Central  Middlesex  thieplui  has  now 
bem  carried  out  in  many  instances,  and  has  met  with  Uttle  or  no 
opposition  from  the  relatiree  of  the  dead,  and  hatae  the  saving  of 
much  inoonyeniwice  to  the  medical  witaeases  and  of  time  to  the  jnriee. 
The  same  daoses  (£  the  Sanitary  Act,  1666,  give  po^Var  to  the 
restriee  to  bnild  mortoariee,  or  deod-honseB,  for  the  reception  <^ 
the  dead.  If  these  places  were  bnilt  independent  of  the  wwk- 
honse,  and  fitted  ap  with  regard  to  &e  eoleum  feelings  inspired  by 
death,  and  made  orchitectnnlly  pleasing  to  the  eye,  there  is  little 
doabt  that  large  nnmbers  even  ol  the  wealthier  classes  would  have 
reooTirae  to  them  for  the  purpose  of  depoeitiiig  tbeir  dead  before 
burial.  Bnch  places  Bhoald  be  sufficiently  large  to  receive  all  the 
dead  of  the  district  in  whicli  they  exist,  and  snoold  have  a  room 
attached  foe  postr-morton  exfuniastioDs,  tmd  another  larger  room  in 
which  the  eoroner  and  his  jnry  mi^t  assemble.  The  plaoe  shoold 
be  taiken  care  of  by  persons  who  should  keep  everythmg  ecmtni- 
IodbIt  dean,  and  dimnfeetante  eiiot^  be  api^ied  to  the  dead  bodiee 
in  all  cases  where  the  slightest  efflnvima  is  entitted.  Bnch  places 
might  easily  be  erected  on  the  shot-ttp  barial-gronnds  thronghont 
Lcmdon,  and  would  be  alike  braiefidal  to  poUio  health  and  credit- 
aUe  to  OUT  civilization. 

The  prospects  of  Sanitary  L^ialati(Hi  tot  1867  ate  almost 
entirely  confined  to  the  pasoDg  of  the  Uetropolitan  Poor  Act  of 
1867.  The  prepress,  however,  of  this  Kll  has  been  so  satisfiictory 
that  there  is  now  every  reason  to  hope  that  it  will  speedily  become 
Uw.  It  l»s  long  been  apparent  that  the  present  oonstitaticai  ot 
our  workhouses  and  their  management  by  the  Quaidions  (^  the 
Poor,  however  desirous  the  latter  might  be  of  doing  their  dnt^  by 
the  poor,  were  open  to  great  scandal.  The  principtd  otjeot  of  the 
Gusidions  was  to  keep  down  the  expenditure  of  the  rates,  and  aa 
long  as  thit  object  was  attained  they  cared  httle  for  the  wel&re 
of  me  poor.  j!Qthoi^h  subject  to  the  control  of  the  Poor  Law 
Board,  that  body  has  always  been  kept  at  arm's  length  by  the 
QtuodiaDi,  and  it  was  only  the  investigationB  of  the  coroner's 
eoort  penetrating  the  interior  of  the  workhouses  in  London,  that 
at  Ian  bronght  to  light  ihe  mjsmanaganmt  and  aef^BiA  that 
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characterised  the  orraQKranotits  in  metropoliiwi  workhouses.  The 
object  of  Mr,  Gathome  Hardy's  Metiopolitaii  Poor  Bill  ia  to  take 
oat  of  the  bimda  of  the  present  Boards  of  Goardi&na  the  manage- 
ment of  the  dck,  infirm,  aiged,  and  insane  poor,  and  phioe  them  in 
institntionfi  under  the  control  of  managers,  partly  appointed  by  the 
parishes  and  partly  by  the  Poor  Iaw  Board.  London,  for  the 
ponxxiee  of  this  Act,  is  to  be  divided  into  districte,  in  which  asylnma 
will  be  bnilt,  having  tor  their  eepeciat  object  the  treatment  of  the 
oA.  and  insane  and  the  care  of  the  infirm.  Dispensariee  for  the 
poor  aie  to  be  erected,  where  those  nnable  to  pay  for  medical 
attendance  will  have  a  claim  for  assistance,  and  other  arrangements 
are  to  be  made  which  will  go  &r  to  redeem  the  character  we  have 
lost  aa  a  nation  for  the  care  aitd  r^ard  of  otir  suffering  claasee. 

The  obstruction  to  bnoness  and  the  danger  to  life  &om  die 
OTergrowD  trafBo  in  some  of  the  larger  streets  of  the  metropolis, 
have  at  last  excited  the  attention  of  oar  legislature.  Nothing, 
oonld  more  forcibly  demonstrate  the  weakness  and  imperfection  (tf 
tbe  mmiicipal  institutions  of  London  than  their  ntter  mcapacity  to 
deal  with  mis  increasing  and  nniTerBally  acknowledged  nuisance  of 
tlie  overcrowding  of  ottr  street  traffic  Upwards  n  two  hnodred 
persons  have  been  killed  every  year  for  the  last  five  years  in  the 
Btreeta  of  tbe  metropolis,  and  it  has  been  shown  where  one  person 
is  killed  forty  are  mjnred,  and  receive  hospital  relief.*  A  large 
amonnt  of  this  death  and  suffering  mi^t  be  prevented  W  proper 
legislation,  and  a  Bill  has  been  presented  to  the  Hoose  of  Lords  l^ 
the  Earl  of  Belmore  for  the  pnrpoae  <^  procnring  legislation  on  this 
BDbject.  The  principal  provision  of  this  Bill  is  the  prohibition  c^ 
scavenging  and  the  removal  of  refuse  between  the  hours  of  ten 
in  the  morning  and  seven  in  the  evening ;  also,  the  prohibiting  oS 
the  unloading  and  loading  of  coal,  casks,  timb^,  and  other  heavy 
ooods  during  the  hours  of  the  day.  There  are  also  provisions  ix 
the  removal  of  snow,  and  regulations  with  regard  to  dogs  in  order 
to  prevent  the  extension  of  hydrophobia.  The  Bill,  as  printed,  has 
received  conddetable  alteration  in  the  House  of  Lords,  but  still  it 
is  to  be  hoped  that  a  measure  will  be  passed  this  session  of  Pallia- 
ment  that  will  ensure  a  diminution  in  tbe  future  of  the  danger 
which  in  a  Eongle  year  makes  tbe  streets  of  London  more  destructive 
than  a  great  battle. 

Although  no  pubhc  action  will  be  taken  by  the  Government  on 
the  subject  of  Waf«r  Supply  duriiw  this  session  of  Parliament,  thj 
question  most  increasmgly  demand  tbe  attention  of  our  legislators. 
However  ample  the  supply  to  London  may  be  from  the  Thames  at 
the  preeent  moment,  aU  parties  admit  that  ti  is  a  oonlaminaied 
»«^y,  M  alviai/8  dirty,  someUmea  dangerom,  and  soon  must  b» 
defieteni.  A  royal  commission,  with  the  Duke  of  Richmond  in 
•  Bee  '  Third  Annntil  Report  of  the  Coroatv  (hr  Cnnlnl  Middtesei.' 
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the  chair,  and  eonaiBtiiig  of  Bii  John  Thwaitea,  the  late  Lord 
ISajot  of  London,  Colonel  EEameBs,  and  Mr.  Preetwicb,  are  now 
fflttmg,  and  examining  ^tneesee  on  the  qoeetion  of  the  general 
BUpply  of  water  to  London.  Beaidee  the  Thames,  there  are  only 
two  other  sonrces  of  water  for  London :  water  from  the  chalk,  or 
water  from  the  lakes  of  Walee  and  Cnmberland.  The  Corporationa 
of  Liverpool  and  of  other  towna  have  placed  themeelves  in  relation 
with  the  Boyal  Commiaaion  to  obtain  aupptiee  for  their  reapeotiTe 
towns. 

At  a  recent  meeting  (Febmary  let,  1867)  of  the  Social  Science 
AiBOciation  in  Lcmdon,  Mr.  Bateman  read  a  paper  "  On  a  Constant 
Supply  of  Water'  for  London,"  and  showed,  instead  of  the  present 
intermittent  snpply  involving  the  storing  in  leaden  cisterns,  that 
London  might  have  a  constant  Efupply  wiSiout  any  increase  of  con- 
sumption. 

Mr.  Thomas  Begga  read  a  paper  "  On  the  Water  Supply  of 
Lcmdon,"  at  the  So^ty  of  Arte  on  the  22nd  of  Febmary,  1867. 
He  took  a  survey  of  the  varions  plans  for  affording  a  farther  supply 
of  water  to  London,  and  defended  the  present  supply  &om  the 
Thames  from  the  charges  bronght  against  it.  An  mtereeting  dis- 
onssion  followed,  in  which  the  whole  question  of  water  supply  was 
looked  at  from  varions  points  of  view. 

Mr.  J.  B.  Denton  has  published  a  pamphlet  on  the  question  of 
a  water-supply  to  London,  which  will  probably  be  noticed  in  onr 
next  Number. 

The  Social  Science  AssociBtion  has  had  other  interesting  saititary 
questions  hunght  before  it  during  its  present  session.  A  moat 
mtereeting  paper  was  read  "  On  the  Social  Condition  of  Merchant 
Seamen,"  I^  Captain  Henry  Toynbee.  He  anggested  several 
practical  improvements  in  the  treatment  of  our  seamen,  and 
eepeoially  pomted  out  the  increase  of  disease  from  the  neglect  of 
proper  diet  and  accommodation.  It  is  one  of  the  great  disgraces  of 
our  Mercantile  Marine,  that  life  on  board  th^  ships  is  more 
hazardous  to  the  sailor  than  hving  in  the  must  densely  populated 
and  ill-ventilated  courts  of  onr  great  cities.  It  is  high  tiine  that 
the  shipowners  of  London,  Liverpool,  Hull,  and  G^lasgow  should 
see  into  these  things,  and  wipe  this  great  disgrace  from  the  nation 
that  is  never  weary  of  mnging  till  ^e  is  hoarse  that  she  "  rules 
the  waves."  If  she  would  set  a  better  example  of  how  to  do  it, 
other  nations  might  listen  to  the  song  with  more  patience. 

The  result  of  Captain  Toynbee's  paper  has  been  the  formation 
of  a  "  Society  for  the  Improvement  of  Merchant  Seamen."  We 
strongly  recommend  this  society  to  all  interested  in  ships.  Its 
rules,  if  ctoiied  out,  will  improve  the  health,  strength,  and  morals 
of  onr  merchant  seamen,  render  shipwrecks  les  frequent,  and  the 
profits  of  onr  mercantile  marine  much  larger. 
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The  dqiertment  of  Pnblic  Hmltli  of  the  SocibI  Scunoa  Ahbo- 
cution  are  abont  to  salmiit  to  the  Fresideiit  of  the  Vtiyj  Gonocil 
a  memorial  on  tha  Public  Health  LawB,  pointmg  out  tlieir  diTeisity 
and  complezitr,  and  oonseqnent  feeblenees  and  inactiTity.  In  tbe 
oonclnsion  of  uieir  memorial  to  the  Government  they  state — 

"  1.  That  the  laws  of  pnblio  health  leqnire  to  be  revised  and 
consolidated  Trith  plain  and  specific  enactmente  on  all  Baaitaiy 
matters. 

"  2.  That  permisBiTe  enactments  are  generally  taken  to  be  per- 
misdonB  not  to  act,  and  that  the  most  nsefol  pioTisions  shoald  be 
made  peremptory. 

"  3.  That  ttte  Tery  oontmon  deficiency  in  the  adminiBtration  of 
the  health  laws  by  the  local  anthoritieB  is  doe  to  the  absence  oi  a 
oential  power,  which  oonld  be  appealed  to  withoot  reference  to  the 
conrta  of  law,  and  could  br  means  of  tiie  law  compel  the  local 
authorities  to  do  their  dnty.' 

The  permissiTe  character  of  all  oar  sanitary  legislation  has  long 
been  seen  to  be  the  bane  of  onr  national  ezisteoioe  and  the  sonrce  of 
a  mortality  in  all  onr  large  towns  at  onc«  alarming  and  disgraoefiiL 
The  necessity  of  bringing  the  foroe  of  paUic  opinicai,  if  not  the 
power  of  the  state,  to  bear  apon  onr  Iboal  anthoritieB,  who  per- 
sistently refuse  to  act  upon  the  powers  given  them,  has  led  to  the 
fbrmatioa  of  a  Sanitary  Reform  Lei^^ue.  This  body,  which  held  its 
first  meetiag  at  Itfanchester  in  Felvnary  last,  already  namben 
amongst  its  mernbo^  many  gentlemen  in  London,  Manchester, 
Livezpool,  Leeds,  and  other  towns.  It  is  intended  shtntly  to  hold 
a  conference  in  Lcoidfm,  and  it  is  hoped  that  a  body  of  earnest 
workms  for  the  wd&re  c^  their  country  will  thus  be  brought 
together,  who  will  compel  an  imwilling  legislature,  and  the  yet 
more  unwilling  vestries  of  this  country,  to  adopt  those  measoics 
which  are  every  day  becoming  more  preesiogly  necessary  for  the 
saving  of  the  Hres  of  the  people  of  tiiis  country. 

As  a  proof  of  the  necessity  of  active  measoree  being  taken  at 
once,  we  wonld  refer  to  a  paper  in  the  '  Leeds  Mercury '  oS  the 
23rd  of  February  last,  on  the  Fever  Hannta  of  Leeds.  Without 
fbUovring  the  author  of  this  paper  &om  court  to  court,  &om  one 
den  of  filth  to  another,  we  knew  that  suoh  things  were  taking 
place.  It  may  be  very  well  for  the  pious  church  aJad  chapel-going 
and  missionary-society  Bubscribing  people  of  Leeds  to  Bay  tli^  had 
no  idea  such  abominations  existed.  For  years  lioeds  has  had  its 
tell-tale,  and  those  who  are  at  a  distance  have  had  their  eyes  apon 
it.  That  tell-tale  is  tlie  bill  of  mortaUty,  and  we  find  by  it  th^ 
month  after  month  and  year  after  year,  and  long  before  its  awfol  mor- 
tahty  attracted  the  attention  <jt  Croremment,  uiat  L^ds  was  a  nest 
of  dut  and  filth  and  neglect.  The  details  of  Dr.  Hunter's  Report, 
in  January,  1866,  were  so  terrible — so  mmtteiably  disgusting,  tliat 
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ereiyoDe  aq>ected  that  some  aetive  measiiKa  TTOold  tarn  been 
imioediatelT  taken  by  the  inhabitsntB  (for  it  is  sheer  nonsense  to 
attribnte  tnia  neglect  to  corporationa)  to  remore  the  erOe  than 
exposed.  Bnt  here  at  the  end  of  twelve  montha  we  find  the  same 
EoAening  aoconnt  of  aocnmnlated  filth — of  pale-bced,  hollow-eyed 
children — of  Btron^  men  and  women  dying  of  fever ;  in  abort, 
English  people  girmg  indications  of  an  existence  more  degrading 
than  anything  Ihi  Ghaillu  or  livingBtone  has  described  of  the  blacks 
of  Africa.  Are  there  no  black-ekinB  or  red-sHna  in  the  world  who 
will  take  pity  on  these  poor  whites,  and  send  over  some  missionaries 
to  help  them,  and  try  to  oonvert  the  people  of  LeedstoGmstianity? 
We  now  tnm  to  what  is  being  done  in  some  other  iowi»  in 
the  United  Kingdom. 

Since  the  remarks  were  written  which  appeared  in  the  October 
nnmber  of  this  Jonmal  in  reference  to  the  sanitary  condititm  of 
Glasgow,  that  dty,  in  comtaon  with  other  popnlons  places,  has  had 
its  attack  of  epidemic  oholera  and  diarrhcea.  Compared  with  the 
resalts  of  that  epidemic  in  some  towns,  and  conipared  with  the 
peculation  of  Gl^igow  and  eabnrbe,  well  nigh  500,000,  the  number 
of  cases  and  the  mortaKty  were  small.  The  vieitation,  howcTer,  has 
tanght  some  valoable  leesona  which  will  not  be  without  effect  in  the 
proper  qnarter.  Owing  to  the  existence  of  a  well-qualified  sanitary 
staff,  presided  OTer  by  I)r,  W.  T.  Gairdnei  and  the  other  medical 
officers,  all  of  whom  were  thoroughly  ahre  to  the  work  required  of 
them,  and  owing,  likewise,  to  the  extengiTe  powers  vested  in  t^ 
police  anthoritiea  by  the  Local  Police  Act  (1866),  anch  provision 
waa  made  to  meet  the  attack  of  the  conjoined  epidemics,  uiat  they 
seem  almost  to  have  been  firightened  away  from  a  city  where,  on 
former  occafflons,  they  prodiu^  dreadful  ravages.  Very  few  cases 
were  rspi»t«d  during  the  months  of  August  and  September,  and  for 
the  three  months  beginning  witli  October,  the  following  nmobera 
give  the  total  cases  imd  deaths : — 

Ouee.  Deaths. 

Cholera 10  S5 

Cholenio  Dianhoa      ....        63  9 


Besides  ^nploying  a  portion  of  the  Police  Fever  Hospital 
formerly  spoken  of  for  the  patients,  a  special  cholera  hos^tal  was 
'  erected  on  Glasgow  Green,  and  amply  and  suitably  formahed  at 
conwderable  expense.  The  latter  is  now  closed  np — its  "  occupation 's 
gone,"  bnt  the  former  is  in  much  request  for  fever  patients,  typhus 
having  greatly  increased,  owing  probably,  in  jart,  to  the  poverty  and 
wretchedness  which  great  depression  in  trade  has  brought  abont 
among  the  poor ;    indeed,  the  death  rate  is  now  (Febmary)  higher 
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tihaii  it  waa  dniing  the  cholera  epidemic.  An  excellent  and  complete 
tiygt&a  of  honse  to  bonfle  visitation  was  commeDced  in  the  antnmn, 
and  is  still  continued,  and  to  thia,  as  also  to  the  ample  sapply  of 
Loch  Katrine  water — probably  nnsnrpasaed  for  quality  and  quantity 
either  in  Eincient  or  modem  times — may  be  attribntal  the  comparative 
immunity  from  cholera  which  Glasgow  enjoyed  during  the  recent 
visitatioQ.     There  ia  no  wdi  or  pump  waier  used  in  Glasgow. 

The  pohce  antborities,  by  means  of  the  night  part  of  the  force, 
are  still  continuing  to  inspect  the  houses  of  less  than  three  apart- 
ments,  so  as  to  prevent  overcrowding,  one  of  the  most  fruitful 
causes  of  epidemic  disease.  The  following  table  gives  the  reeolts 
of  the  inspection  up  to,  and  including,  the  quarters  ending  :-^ 


As  regards  the  sew^nge  of  Glasgow,  it  may  be  stated  that 
things  are  rapidly  ripening  for  action,  which  must  result  in 
measures  not  yielding  in  importance  to  the  emptying  of  the 
contents  of  the  Highland  Loch  into  the  cisterns  and  baths  of  the 
Ghisgow  citizens,  or  the  scheme  for  remodellmg  the  streets  and 
other  tborongh&res  nnder  the  City  Improvement  Act,  at  an  ex- 
pense of  a  nullion  and  a  quarter  sterling.  The  town  council  was 
represented  in  the  late  Leamington  Oongrees,  one  of  the  depn- 
tation  being  Mr.  Walter  Macmrlane,  the  manuiacturer  of  the 
well-known  patented  sanitary  appliances.  The  Clyde  trustees 
mean  action  also,  as  they  feel  iadiBposed  to -submit  paedvely  to 
the  gieat  injuir  which  tne  sewt^  discharged  into  the  river  is 
effecfing  upon  the  shipping,  in  which  most  or  them  are  interested ; 
a  comp^ensive  scheme,  therefore,  for  diverting  the  sevrage  &om 
the  Clyde  is  not  an  improbable  thing,  and  seems  actually  to  be 
"  loommg  "  in  the  near  future. 

With  regard  to  the  health  of  Liverpool,  it  is  now  well  known 
that  Mr.  Aniold  Taylor,  of  the  Local  Government  0£6ce,  visited 
Liverpool  last  autumn,  to  inquire  into  the  system  of  defecation 
practised  there,  and  that  in  his  report  be  vros  compelled  to  refer 
to  other  causes  the  high  rate  of  mortality  in  Liverpool.  He 
drew  attention  to  the  imperfect  water-supply  and  the  badly  con- 
structed houses,  as  well  as  to  the  wretched  midden  system,  and  in 
consequence  of  his  report,  the  Corporation  were  requested  to  dis- 
continue the  practice  of  depositing  nightnsoil  on  a  certain  wharf  in 
the  heart  of  the  fever  district,  and  to  give  guarantees  that  the  ass 
of  the  wharf  would  be  discontinued,  except  for  the  shipment  of 
innocuous  substances. 


by  Google 


.  18670  ^^  ■?««*«  Uealth.  305 

1\ia  town  council,  after  mftlring  haste  to  comply  with  a  portion 
of  Qi&  Older,  at  the  inati^tion  of  their  Health  Oommittee  denied 
the  legality  of  the  inquiry,  and  declined  to  give  the  reqnisita 
gnarant^e,  lecturing  the  Home  Secretary  in  a  somewhat  amusing 
manner  npon  hiB  coarse  of  proceeding,  and  saying  that  the  Sanitary 
Act  was  not  intended  for  such  an  influeiitial  t>ody  of  gentlemen  as 
they  are.  The  Sanitary  Association  of  the  town,  howeyer,  supple- 
mented the  "  reply "  ot  the  mayor  by  farther  information  on  the 
omitaiT  state  of  the  town,  and  on  the  4tb  of  March,  Mr.  B. 
Samnelsoti,  M.P.  for  Banbnir,  asked  the  Home  Secretary  to 
publish  Mr.  Taylor's  report,  which  applies  to  other  towns  besides 
LiTerpool,  and  which  the  honourable  member  was  asked  for  by 
the  Sanitary  Beform  League  recently  established  at  Manchester. 

Mr.  'Walpole  spoke  hij^y  of  Mr.  Tajlor'a  Report,  which  is  a 
tnOBt  admimble  essay  on  the  sanitary  d^ects  of  LiTerpool,  and  an 
account  of  many  abuses  existing  not  abne  there,  but  also  in  most 
of  Oar  large  towns,  and  promised  to  give  the  Beport  and'  corre- 
spondence his  beet  consideration.  Probably  before  these  remarks 
go  to  press,  some  portion,  if  not  the  whole,  of  the  Beport  will  be 
iflsaed,  and  we  commend  it  to  the  notice  of  all  sincere  sanitary 
refbrmeiB. 

The  liTerpool  To^m  Council  is  applying  to  Parliament  for 
nearly  a  million  sterling  for  town  improvements,  but  so  Uttle  of 
this  mcmey  is  to  be  expended  for  iona  fde  sanitary  purposes,  that 
it  is  to  be  hoped  Farliament  will  consider  well  before  the  Bill  is 
allowed  to  pass;  and  there  is  no  doubt  that,  for  the  fatore,  <dl 
Huch  bills  will  be  watched  much  more  narrowly  than  has  hitherto 
been  the  case. 

In  most  cases  where  large  siuns  are  asked  for  by  ora  boroughs 
for  so-called  "  improvements,"  it  may  be  taken  for  granted  that  a 
considerable  proportion  of  the  money  required  finds  its  way  into 
&e  pockets  of  persons  more  or  less  mtimately  connected  with  the 
Corporation,  who  have  land  or  bnildings  which  they  wish  to  be  rid 
of  at  a  remuneratiye  price.  We  expect  shortly  to  hear  more  of 
these  "jobs," 

A  description  of  the  state  of  Manchester  will  be  found  in  a 
separate  artuJe  in  this  Number,  as  also  some  account  of  Mr.  Toirens'a 
Artizans'  and  Labourers'  Dwellings  Bill. 
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I.    THE  WATEE  SUPPLY  OP  LONDON,  AND  THE 
CHOLERA. 

By  E.  Fbansiahi>,  F.B.S.,  Professor  of  Chemistr;  in  the  Bojral 
iDstitntioQ  of' Great  Britain  and  in  the  Bojal  School  of  Mines. 

Thz  growth  of  nearly  every  large  town  has  involTed  a  sacceseion  of 
atn^gles  for  the  supply  of  its  inhabitants  with  pure  water.  Even 
the  aggregation  of  a  few  honsee  fonaing  a  village  not  nnfreqnentiy 
csnsee  a  sensible  pollation  of  the  water  snpply,  if  the  wells  be  sum- 
ciently  shallow.  As  the  village  develops  into  a  town,  the  water 
&om  such  sonrcee  not  only  becumee  dangerons  from  imporiW,  but 
also  totally  insufficient  in  quantity  for  the  increasing  populatioD. 
BecooTse  is  then  had  to  a  neighbonring  stream  for  a  pnrer  and 
more  copions  snpply ;  but  greater  abundance  of  the  nsefiil  liquid 
determines  the  prodnction  of  a  larger  volume  of  sewage,  part  of 
which,  as  the  town  extends  itself  along  the  banks  of  the  stream, 
begins  to  be  discharged  above  the  point  at  which  the  water  snpply 
ia  withdrawn.  Contamination  again  ensues,  and  the  place  of  with- 
drawal is  removed  higher  up  the  river.  Belief  is  tnns  obtained, 
but  it  is  only  temporary ;  vulagee  nearer  the  source  of  the  stream 
grow  into  small  towns,  and  the  struggle  is  only  terminated  by 
seizing  upon  and  impounding  the  very  sonroes  of  uie  stream  itself, 
by  which  alone  a  permanently  whol<»onie  and  untainted  beverage 
can  be  secured.  Such  is  the  history  of  water  snpply  in  most  lai^ 
towns,  and  such  is,  or  must  b^  ite  history  in  the  English  capital. 
Another  visitation  of  the  most  terrible  e|ndemic  to  which  modem 
London  is  still  subject  h^s  once  more  called  earnest  attention  to  the 
serious  defects  of  the  metropolitan  water  supply.  It  will  require 
much  acute  observation  and  laborious  experimental  research  before 
the  origin  and  spread  of  cholera  will  be  thoroughly  unLJerstood ;  bat 
there  are  certain  prominent  features  in  the  ch^cter  of  this  epidemio 
which  at  once  arrest  attention  and  at  least  suggert  the  directim  i&  . 
VOL.   IT.  Y  '"^8 
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which  fnrttier  inqairT  would  pioliably  lead  to  diacoTery.  In  the 
fiist  place  we  find  cholera  maiiQg  its  appearance  in  rariooB  localitiea, 
healUiy  or  otherwise,  and  frequently  withont  any  apparent  cause. 
Such  sporadic  attacks  occur  equally  in  large  towns  and  in  isolated 
hamlets ;  as  a  rule,  they  carry  off  me  first  Tictim  and  one  or  two  of 
hia  Mends  or  neighbours,  whose  contact,  either  direct  or  indirect,  with 
his  dejections  can  frequently  be  traced.  The  disease,  however,  does 
not  spread  farther,  but  soon  becomes  extinct,  to  break  out  again 
perhaps  in  a  similar  manner  after  the  lapse  of  weeks  or  months.  In 
this  way,  isolated  attacks  were  continually  occurnng  daring  the 
summer  and  autumn  of  1866  in  Mancheeter  and  Birmingham,  as 
weU  as  in  scores  of  small  villages  and  isolated  hamlets  scattered 
throughout  the  whole  United  Kingdom.  ■  Such  irregular  and 
sporadic  assaulte  powerfully  suggest  the  presence  of  a  specific 
poison  in  the  atmo^here  suspended  as  impalpable  ^res  or  genn^ 
not  therefore  obeying  the  law  of  the  diffusion  of  gases,  but  de- 
pending upon  currents  of  air  for  thair  tnuu^rt  fimn  pUtce  to  place ; 
in  fiict,  behaving  exactly  like  the  spores  of  green  mould  or  those  of 
the  fungus  known  to  gardeners  as  damp,  both  of  which  have  so 
completdy  taken  poBsession  of  our  atmosphere,  that  there  is  pro- 
bably not  a  cubic  foot  of  air  near  the  earth  s  sor&ce  which  does  not 
contain  numbers  of  them.  But  these  germs,  though  present  every- 
where, cannot  grow  and  reproduce  themselves  except  under  certain 
&vourable  conditions.  Place  a  piece  of  calfVfoot  jelly  in  a  dry 
atmosphere  end  it  will  not  become  mouldy,  but  a  few  hours'  sc^nm 
in  a  damp  closet  will  inialhbly  cover  it  wiUi  a  perfect  forest  of  v^(e- 
tatioQ.  Again,  let  a  geranium  be  placed  in  the  open  air  or  in  a 
well- ventilated  and  well-Ughted  oonserrato^,  and  its  Wves  and 
stems  will  continue  green  and  healthy,  but  let  either  the  light  or 
ventilation  be  bad,  and  the  plant  "dam^,"  that  is,  it  becomes  covered 
with  a  ^gus  which  rapidly  destroys  its  vitahty.  Thus  both  kinds 
i£  T^etable  spores  are  incapable  of  vivification  without  certain 
&vonrable  conditions,  which  are  moreover  peculiar  for  each  descrip- 
tion of  organism. 

The  cholera  poison,  if  present  in  the  atmosphere,  doabtleas  also 
requires  a  favourable  conjunction  of  conditions  to  render  its  develoj^ 
ment  possible.  If  one  of  these  conditions  be  absent,  the  eoncnrrenoe 
of  all  the  others  is  ineofficiant  to  prodaoe  the  effect.  Thus,  it  is 
highly  probable  that  in  the  case  of  cholera,  as  in  that  of  othear 
epidemic  diseasee,  there  are  many  individuals  who,  during  the  time 
of  the  epidemic  at  least,  are  in  such  a  condition  of  body  as  to  be 
absolutely  incapable  of  taking  the  disease,  even  if  every  other 
&vonrable  circumstance  be  present.  But  besides  the  bodily  capacity 
for  the  effective  reception  of  the  cholera  germ,  there  appears  to  m 
in  most,  probably  in  all,  cases,  one  other  condition  at  least  neces- 
sary.   This  condition  may  be  supplied  ia  food  and  drink.  A  young 
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gixl  in  the  little  village  of  Farnngton,  in  Lancashire,  eats  a  quarter 
of  a  peck  of  green  apples ;  within  twelve  hourB  she  ia  seized  with 
cholera  and  dies.  Another  girl  does  preciselv  the  same  thing  in 
PinUico,  and  a  like  result  follows.  Sucn  are  tne  canses  of  the  so- 
called  Bpoiadio  cases  of  cholera.  It  is  scarcely  conceivable  that  the 
cholera  poison  was  present  in  the  apples  more  than  in  any  other 
article  of  daily  food,  bnt  the  &mt  snpplied  the  onlj^  c(mdition 
wanting  to  enable  the  poison  to  vivify  and  propagate  itself  in  the 
system.  Now  if,  during  the  prevalence  of  cholera,  aU  the  inJiabitanta 
of  a  town,  or  of  one  particular  quarter  of  a  town,  were  to  eat  daily 
this  excessive  amount  of  apples,  can  it  be  doabted  that  the  disease 
would  aaannie  what  is  called  its  epidemic  form,  and  would  attack 
such  of  the  fruit  eaters  as  were  onfortnnate  enough  to  be  capaUe  of 
vivifying  and  propagating  the  poison  ? 

CommnnitieB  do  not,  nowover,  thus  consume  inordinate  quanti- 
ties of  apples,  or  other  &nit  capable  of  affording  a  congenial  soil  for 
the  cholera  germ ;  but  it  is  evident  that  if  the  necessary  material 
were  present  in  bread,  milk,  butter,  or  tea,  the  disease  would  at 
once  assume  its  epidemic  form  throughout  the  country.  Now  of 
all  materials  which  have  been  observed  to  determine  an  attack  of 
cholera  there  is  one  which  stands  pre-eminent.  Evidence  of  the 
most  conclusive  character  ^m  unmerous  independent  and  trust- 
worthy sources  points  to  one  material  as  that  oest  adapted,  when 
introduced  into  the  human  stomach,  to  vivify  and  develop  the 
cholera  germ.  This  material  is  sewage.  Whether  sewage  forms 
a  congenial  soil  for  the  cholera  spores  snpphed  to  it  from  the  ait 
or  from  cholera  patients,  and  thus  introdnces  those  spores  in  an 
already  vivified  condition  into  the  stomach,  or  whether  it  merely 
supplies  the  material  for  their  growth  and  propagation  in  the 
int^ines  may  be  disputed,  but,  divested  of  all  meory  whatever,  the 
&ct  still  remains  clear  and  incontrovertible  that  amongst  the  mate- 
rials which,  during  the  prevalence  of  the  disease,  produce  cholera 
when  taken  internally,  sewage  is  the  most  effective;  and  this 
property  sewage  preserves,  ^mough  in  a  diminished  decree,  even 
when  largely  diluted.  In  the  supply  of  a  famUy  with  water 
oontaminatea  with  sewage,  the  neceesarv  condition  for  the  prodnc~ 
tion  of  s^radic  cholera  ia  provided,  and  in  the  supply  of  such  a 
water  to  a  community  we  furnish  the  necessary  condition  for  the 
establishment  of  epidemic  ehol^a. 

The  history  ^  cholera  epidemics  famishes  abundant  evidence 
in  support  of  both  these  propositions;  I  must  content  myself 
however,  by  quoting  the  following  cases.  On  the  18th  day  of 
August  last  a  &mily  from  London  went  to  reside  at  Upper  Marine 
Terrace,  Margate.  On  the  evening  of  August  26th  a  heavy 
thunderstorm  visited  the  town,  and  an  unnsually  largo  qnantity  of 
run  fell.     The  hot  water  ibat  was  brought  to  the  oedrooma  tha 
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next  moroing  emitted  a  peculiar  smell,  and  a  glass  of  cold  natei 
waa  turbid  aud  had  an  nnpleaaant  taste.  The  water  vae  supplied 
from  a  v«U  at  the  bottom  of  the  garden.  Bnring  tlie  ensuing 
night  four  of  the  inmates  of  the  house  were  simultaneously 
atbtcked  by  choleraic  diarrhcea,  and  during  the  foUowing  day 
several  others.  Two  of  those  attacked  during  the  night  died  on 
the  evening  of  that  day ;  their  deaths  are  registered  as  caused  by 
choleraic  diarrhtsa.  The  waiting  boy,  who  was  quite  well  at  noon 
on  that  day,  died  of  Asiatic  cholera  before  midnight,  and  a  lady 
died  on  the  1st  of  September  following  of  the  same  disease.  Three 
other  inmates  of  the  same  house  retomed  to  St.  John's  Wood, 
London,  immediately ;  but  they  were  all  attacked  by  Asiatic  chimera  ; 
one  of  them  died  on  tiie  1st  of  Septonber,  another  two  days  later, 
whilst  the  third  recovered. 

A  sample  of  the  well-water  nsed  by  the  inmates  of  this  house 
vrae  taken  on  the  30th  of  August  and  sent  to  me  for  analysis.  It 
contained  934  parts  of  solid  matter  in  100,000  parta ;  of  this  the 
very  large  amount  of  7'36  parts  consisted  of  organic  and  other 
rolalale  matter.  There  is  a  ceespool  situated  near  to  this  well,  and 
it  can  scarcely  be  doubted  that,  during  the  thimderstorm  above 
meutioned,  this  cesspool  overflowed  into  the  well,  causing  the  &tal 
contamination;  for  on  analytically  examining  a  sample  of  water 
collected  from  the  same  well  on  the  18th  of  September  following,  I 
found  itfl  character  entirely  changed.  It  now  contained  82*75  parts 
of  eoUd  impurity  in  100,000  parts  of  vrater,  and  of  these  only  I'lS 
part  was  organic  or  other  volatile  matter.  It  was  clearly  ascer- 
tained that  the  water  of  this  weU  was  drunk  by  all  those  attacked." 

Such  is  the  history  of  the  sporadic  outbreak  of  the  disease, 
costing  six  lives.  Dr.  lAnkester,  in  his  article  on  the  public  health 
in  the  Januaij  number  of  this  Journal,  mentions  a  parallel  case 
which  occurred  in  Epping  Forest  and  resulted  in  the  death  of  eight 
persons.  Here  again  it  was  clearly  proved  that  the  overflow  from 
a  cesspool  passed  directly  into  the  well  from  which  the  household 
derived  their  supply  of  water.  The  celebrated  case  of  the  Broad- 
stteet  pump,  which  in  1854  caused  the  terrible  outbreak  of  cholera 
in  th^  pansh  of  St.  James,  Westminster,  forms  as  it  were  a 
connecting  link  between  the  above  sporadic  ezplosioDS  and  the 
gigantic  epidemics  which  devastated  London  in  1849,  1854,  and 
1866.  Dr.  Ffirr  has  conclusively  shown,  not  only  that  these 
epidemics  were  directly  connected  with  the  supply  of  water  con- 
taminated with  sewage,  hut  also  that  the  violence  of  the  epidemic 
depended  upon  the  d^ee  of  contamination  of  the  water  supply. 
Thus  it  was  shown  that,  in  the  visitation  of  1849,  that  portion  of 

•  For  fiirtlier  pfrticuk™  of  this  caae.  tea  the  auupkniCBt  of  the  weeUj  rctnra 
of  the  a^istrBr-Ueneral  for  the  week  ending  24th  Noreiiiber,  18C6.   ., 
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tbe  mettopolitan  popnlation  which  was  snpplied  b;  water  taken 
&om  the  Thames,  at  Sew,  suBered  a  mortality  tram  cholera  of 
8  ia  10,000.  Of  erery  10,000  people  etipplied  with  water  taken 
from  the  river  at  Hammersmith,  17  died.  Of  the  inhabitante  of 
Belgravia,  St,  George's,  Hanover- square,  Chelsea,  and  Westminster, 
supplied  with  water  taken  below  Chelsea  Hoapifal,  i7  in  10,000 
died.  "Whilst  the  populations  drawing  their  s'lpply  still  lower 
down,  viz.  at  Battereea,  and  between  Hungerford  and  Waterloo 
bridges,  where  the  river  was  still  moi'e  foul,  suffered  to  the  ext«nt 
of  163  in  10,000.  In  the  year  1854  one-half  of  this  latter  district 
was  supplied  by  water  taken  above  Teddiugton  Lock,  and  the 
deaths  fall  to  87 — httle  more  than  one-half;  whilst  last  year,  when 
the  whole  supply  was  drawn  above  Teddington  Lock,  the  loss  of 
life  from  cholera  was  only  8  in  10,000.  Again  Manchester,  which 
is  in  other  respects  one  of  the  most  nnhealUiy  citiee  in  the  United 
Kingdom,  furnishes  remarkable  evidence  that  cholera  can  never 
establish  itself  as  an  epidemic  unless  the  wat^r  supply  of  a  com- 
munis be  tainted  with  organic  impurity ;  this  aty  sufEered  fear- 
fully from  cholera  in  1882  and  1849  whilst  supphed  with  impure 
water,  but  after  the  introduction  of  pure  water  from  the  Derb^iire 
hiUs,  the  return  of  the  disease  in  1854,  and  again  last  year, 
manifested  itself  in  Manchester  by  a  few  sporadic  cases  only. 

All  the  water  withdrawn  from  the  Thames  for  the  supply  of 
London  ia  now  taken  above  Teddington  Lock,  and  its  filtration  Wore 
distribution  is  rendered  compulsory  by  the  Metropolitan  Water  Act 
of  1852.  The  wisdom  of  thus  taking  the  water  at  a  higher  point 
and  of  enforcing  ita  filtration  is  evidenced  by  Uie  comparative 
slight  mortaUty  from  cholera  last  year  in  thoee  districts  supplied 
with  Thames  water.  Far  different,  according  to  the  retdins  of  the 
Registrar-General,  was  the  fate  of  that  portion  of  the  metropolis 
which  had  the  misfortune  to  be  supplied  from  reservoirs  at  Old 
Ford,  belonging  to  the  East  London  Water  Company.  The 
suddenness  and  rimlence  of  the  outbreak  of  cholera  m  the  east  of 
London  last  summer  at  once  aroused  the  suspicions  of  the  Begis- 
trar-Qeneral,  who  requested  me  to  make  an  unmediate  investigation 
into  the  East  London  Water  Company's  supply.  I  found  the  chi^ 
reservoir  at  Old  Ford  to  be  situated  close  to  the  river  Xiea,  which 
is  there  little  better  than  an  open  sewer.  This  reservoir  is  also 
snnk  16  feet  beneath  the  low  ground,  which  is  there  only  just  above 
the  level  of  spring  tides ;  consequently  the  water  in  the  reservoir  is 
always  below  Irinity  high-water  mark.  It  was  evident  that 
soakage  fr^>m  the  adjacent  foul  river  and  from  the  sorrounding  soil, 
saturated  as  it  was  with  sewage,  must  take  place  into  snch  an 
excavation  with  its  floor  ot  two  wid  a  half  acres  "in  extent,  and  thb 
has  since  been  confirmed  by  recent  investigation  when  tbis  reservoir 
was  emptied  as  far  as  possible  by  pumping.     The  foreman  at  the 
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Old  Ford  Watet  Works  haa  also  mnce  admitted  that  he  distnbated 
wijUtered  vntex  from  one  ot  theee  reeervoire  a  few  days  preriona 
to  the  cholera  ontbreak.  The  mortality  ia  that  portaon  of  London 
mipplied  from  the  Old  Ford  reeerroirs  was  frightful,  for  whilst  the 
deaths  in  the  districtB  drawing  water  from  other  soorcee  varied 
from  2  to  12  in  10,000,  they  ranged  from  63  to  111  in  10,000  in 
those  districts  snppUed  from  these  reservoirs. 

London  is  at  present  supphed  with  water  by  nine  companies, 
who  deliver  abont  108,000,000  gallons  daily.  A  better  idea  may 
be  formed  of  Gie  vastneas  of  tma  supply  hj  a  comparison  of  its 
volume  with  some  well-known  magnitude.  If  it  were  contained  in 
a  reservoir  having  a  floor-area  e<jual  to  that  of  Westminster  Hall, 
the  walls  would  reqnire  to  be  carried  to  the  height  of  1,070  feet,  or 
more  than  three  times  the  height  of  the  Victoria  tower,  to  enable  it 
to  contain  the  water  which  is  daily  distributed  in  the  metropolis. 
Five  of  the  water  companies  abstract  about  one-half  of  the  total 
supply  from  the  Thames ;  two  withdraw  about  42,000,000  gallons 
from  the  river  Lea,  and  the  remainder  is  pumped  by  two  other 
companies  (the  Kent  and  Sonth  Essex  Companies)  from  Artesian 
wells  sunk  mto  the  chalk  of  the  Thames  basin.  Such  is  the  pre- 
sent volume  of  water  daily  supplied  to  London  and  its  suburbs ; 
what  will  be  the  amount  required  twenty  years  hence,  it  is  difficult 
to  estimate,  but  if  the  annual  rate  of  increase  since  1850  be  con- 
tinned,  it  can  scarcely  be  leas  than  150,000,000  of  gallons ;  for  in 
1850  the  gross  daily  quantity  delivered  was  only  44i  millions  of 
gallons,  in  1856  it  bad  reached  81,000,000  gallone,  whilst  in  1865 
it  was  108,000,000  gallons. 

Notwithstanding  the  best  efforts  of  the  water  companies,  the 
present  supply  of  water  to  the  metropolis  is  far  from  satislactory, 
owing  to  causes  which  are  meetly  beyond  the  control  of  those  to 
whom  that  supply  is  entrusted ;  it  b  tJierefore  contemplated  either 
to  change  entirmy  the  source,  and  thus  obtain  water  of  greater 
purity  than  any  available  in  the  neighbourhood  of  London,  or  so 
to  alt«r  the  conditions  at  present  imecting  Thames  water  as  to 
materially  improve  its  quality.  For  this  purpose  no  lees  than  five 
schemes  nave  oeen  recently  brought  forwarf,  viz. : — 

1.  Sources  of  the  Severn,  propoeod  by  Mr.  Bateman. 

2.  The  Cumberland  Lakes— Messrs.  Hemans  and  Hassard. 

3.  Thames  water  filtered  through  Ba^hot  Sands — Mr.  Telford 

4.  Storage  reserroiis  near  the  sources  of  the  Thames — Mr. 
Bailey  Denton. 

5.  Derbyshire  and  Staffordshire  hiUa — ^Mr.  Remington. 

The  first  two  of  these  schemes  have  been  recently  so  ably  dis- 
cussed in  this  Journal  by  Mr.  Edward  Hull,  that  it  will  be  only 
f  here  to  allude  to  the  chemical  quahty  of  the  v^ter ;  the 
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remamisg  three  schemee  bare  not  yet  been  Bafficieiitl7  matored  to 
permit  of  theii  treatment  &om  a  chemical  point  of  view.  The  first 
two  coloeeal  schamee  ore  truly  worthy  of  this  age  of  engineering 
triumphs,  and  of  the  great  city  on  behalf  of  which  they  are  pro- 
jected. Before  ^the  adrantages  of  such  magnificent  undertakmga 
can  be  appreciated,  however,  it  is  necessary  first  to  consider  t£e 
chemical  quality  of  our  present  supply,  and  then  to  compare  it  with 
that  of  the  wnter  which  the  new  sources  are  capable  of  ftimishing. 

The  impurities  present,  or  liable  to  be  present,  in  the  waters 
supplied  to  the  metropolis  may  be  thus  dass^ed : — 


Oocniiion  mix.        Balls  of  lime  lUkd         Nitt«te^  nitritet,         Nitrogenoiu  oi^snio 


The  most  important  things  to  be  ascertained  respectmg  the  im- 
purities in  water  used  for  domestic  purposes  are — first,  the  amount  of 
sewage  conta-nination  previous  and  present ;  and  secondly,  the  quan- 
tity of  soap-destroying  materials.  The  organic  matters,  oontaining 
nitrogen  wnich  occur  dissolved  in  water,  are  chiefly,  if  not  entirely, 
of  animal  origin,  being  derived  either  &om  sewage  or  numttred 
land ;  be  their  origin,  however,  animal  or  v^table,  no  distinction 
founded  upon  their  source  can  be  drawn  betwerai  their  respective 
noxious  qualities.  Alter  admixture  with  spring  or  river  water, 
these  noxious  organic  matters  undergo  slow  oxidation,  by  which 
they  are  finally  resolved  into  comparatively  innocnoos  mineral  com- 

Eatmds ;  their  carbon  is  converted  into  carbonic  acid  gas,  and  their 
ydrogen  into  water,  and  these  products  can  no  longer  be  identified 
in  the  aerated  waters  of  the  river  or  spring ;  bnt  the  nitrogen  is 
converted  into  nitrous  and  nitric  acids,  which,  combining  with  the 
bases  contained  in  most  waters,  remain  dissolved,  and  constitute  a 
record  of  the  sewage  or  other  analogous  oontamination  to  which 
the  water  has  been  eubjoot.  With  certain  corrections  presently  to 
be  mentioned,  the  analytical  determination  of  the  nitrogen  eontamed 
in  these  salts  and  in  the  form  of  ammonia  writes,  as  it  were,  the 
history  of  the  water,  as  regards  its  contact  with  decomposing  ammal 
matter.  Sach  previous  organic  contamination  may  be  conveniently 
expressed  in  p^ts  of  average  filtered  London  sewage,  which,  if  thus 
completely  oxidized  in  a  river,  would  yield  a  like  amount  of  nitrogen, 
in  the  fbrm  of  nitrites,  nitrates,  and  ammonia.  For  this  purpose, 
average  filtered  London  sewage  may  be  taken  as  containing  ten 
parte  of  combined  nitri^en  in  100,000  parts,  as  dednced  from  the 
numerous  analyses  of  Way,  Hofinann,  and  Witt.  The  number  so 
obtained  as  the  prevmts  aeteoffe  contamination  of  s  water  requires, 
however,  a  ccorrection,  since  rain-water  itself  contains  comlnned 
nitrogfiD  in  the  forme  of  ammonia,  nitrite  of  ammonia,  and  nitrate 
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of  ammonia.  The  amonnt  of  these  subetonces  preeect  in  rain  which 
fidls  at  Bothampstead  has  been  most  carefiilly  determined  by  a 
laborious  series  of  monthly  analyaes,  made  independently  on  the  one 
hand  by  Messrs.  Lswee  uid  Gilbert,  and  on  the  other  by  Professor 
Way,  aiid  extending  over  two  years.  The  results  of  tb^  chemistB 
acconl  well,  wid  they  give  as  the  aTerage  amount  of  nitrogen  in  the 
forms  of  ammonia,  mtrite  of  anmionia,  and  nitrate  of  ammonia,  '0985 
parte  in  100,000  parte  of  rain-water.  This  mnst  be  deducted  there- 
fore &om  the  cfllciilated  amount  of  previoos  sewage  contamination 
of  any  sample  of  water.  It  corresponds  to  985  parte  of  preTions 
sewage  contamination  in  100,000  parte  of  the  water.  Tha»  is  no 
doubt  that  this  reduction  is  too  large,  and  therefore  favoorable  to  the 
character  of  the  water,  since  in  moat  cases  bnt  a  very  small  propor- 
tion of  tile  water  of  a  river  or  spring  fidls  as  rain  mrectly  into  the 
stream;  and  Profeceor  Way  has  proved  that  almost  every  trace  of 
the  ammonia  contained  in  rain-water  is  absorbed  when  the  water 
percolates  through  cnltivated  soils.  Kow,  ae  three-fonrths  of  (he 
combined  nitrogen  in  rain-water  is  in  the  form  of  ammonia,  it  is 
evident  that  ram-water  most  be  deprived  of  mnch  of  ito  original 
nitrogenons  contamination  before  it  reaches  snch  a  river  as  the 
Thames,  The  very  small  amonnt  of  combined  nitrogen  found  in 
nataral  waters  of  undoubted  puritr,  each  as  that  of  Loch  Katrine 
for  instance,  also  testifies  to  the  hbenJitj  of  the  above  aDowance. 
The  water  of  Loch  Katrine  contains  only  one-third  as  much  com- 
bined nitrogen  as  that  present  in  the  rain  falling  at  Bothampetead, 
so  that,  stt^ng  from  the  base  line  of  puri^  above  proposed,  the 
water  of  Loch  Katrine  exhibite  a  negative  previous  sewage  contami- 
nation equal  to  575  parts  in  100,000 ;  or,  in  other  words,  it  would 
require  575  parte  of  average  London  sewage  to  be  added  to,  and 
allowed  to  oxidize  in  each  100,000  parts  of  Loch  Katrine  water 
before  the  purity  of  the  latter  would  be  reduced  to  the  standard 
with  which  I  propose  to  compare  the  metropohtan  waters.  It  is 
necessary  here  to  remark,  however,  that  owing  to  the  more  copious 
rains  of  the  Highlands  of  Scotland,  the  rain-water  of  that  district 
probably  contains  less  combined  nitrogen  than  that  which  &lls  at 
Bothampstead.  The  following  table  exhibite  the  amount  of  total 
solid  impurity  contained  in  100,000  parte  of  the  metropcJitan 
waters  in  the  mcmths  of  February  and  April  last ;  it  also  shows  the 
amonnt  of  carbtm  contained  in  the  organic  matter  forming  part  d 
that  Bohd  impurity ;  the  amount  of  nitrogen  in  the  salte  m  nitrons 
and  nitric  acids ;  the  quantity  of  ammonia,  and  finally  the  amount 
of  previous  sew^e  contamination.  For  the  purpose  of  comparisoo 
the  resulto  yielded  by  Loch  Katrine  water  as  supphed  to  Glasgow 
in  February  last  are  appended. 
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pplied  to  the  MetropoUt  daring  ihe  i^mihe  of 
Wry  and  AprO,  1867. 
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This  table  is  to  be  read  in  the  following  manner : — 100,000  lbs, 
of  the  Chelflea  Compeny's  water  contained  in  the  month  (rf  February 
last  28 '58  Ibe.  of  solid  impntity:  the  organic  matter  constituting 
a  portion  of  thia  impurity  contained  0'433  lb.  of  carbon.  This 
solid  impurity  also  contained  0'337  lb.  of  nitrogen  in  the  form  of 
nitrates  and  nitnt«s,  besides  0*004  lb.  of  ammonia.  The  above 
quantity  of  water  aa  supplied  by  the  Chelsea  Company  had  been, 
after  its  descent  to  the  e^h  as  rain,  contaminated  with  sewage  or 
the  manure  of  cultivated  land  equiralent  to  2,420  lbs.  of  average 
London  sewage,  ^y  g^^ual  oxidation,  partly  in  the  pores  in  the 
soO,  partly  in  the  Thames  and  its  tributariefl,  and  partly  in  the 
reeerroirs,  filters,  and  condnite  of  the  Chelsea  Water  Company,  this 
sewage  contamination  had  been  entirely  converted  into  compara- 
tively   innocnouB    inorganic    componnds    before    its   delivery   to 


A  glance  at  the  table  shows  how  vastly  superior  is  the  quahty 
of  the  water  of  Loch  Katrine  as  compared  with  that  of  the  beet  at 
pteeent  snpplied  to  London.  100,000  lbs.  of  this  water  contain  but 
3  28  lbs.  of  solid  impurity,  of  which  only  0  ■  031  lb.  is  nitrogen  in 
the  form  of  nitrates  and  nitrites,  and  0  002  lb.  of  ammonia. 
Further,  Loch  Katrine  water  exhititfl  no  sewage  contamination, 
either  previous  or  present. 

The  nitrogenous  organic  matter  which  has  escaped  the  process 
of  oxidation  above  described,  and  which  therefore  stul  exists  in  the 
water  at  the  time  the  analysis  is  made,  constitutes  what  may  be 
appropriately  termed  the  present  aevxu/e  contamination  of  the  water. 
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The  amount  of  tbis  oontamioatioii  ma;  be  expreBBsd  by  the  number 
of  parts  of  average  filtered  London  Bewage  (of  the  strength  above 
described),  which,  if  contained  in  100,000  parts  of  pnie  water,  wonld 
contaminate  the  latter  with  the  aame  amount  of  combined  nitrogOL 
No  contamination  of  this  nature  has  yet  been  detected  in  the  waters 
enpplied  to  the  metropolis,  but  the  investigations  for  ite  diseoTeiy 
have  only  been  made  since  FebroaiT  last.  It  will  donbtlese  be 
consolatory  to  the  conanmers  of  Tnamee  water  to  know  that, 
although,  according  to  Mr.  Bateman,  the  population  witbin  the 
basin  of  the  Thames  above  the  points  at  which  the  water  is  with- 
drawn for  the  supply  of  London  exceeds  1,000,000  persons,  the 
drainage  of  some  600,000  of  whom  is  poured  into  the  tiver,  the 
whole  d  this  fiscal  matter  is  so  oomplete^  oxidized  before  it  reaches 
the  water-cisterns  of  Ltmdon  as  to  defy  the  detection  of  any  trace  in 
its  noxious  or  nnoxidized  condition.  If  the  average  flow  of  Thames 
water  jost  above  the  point  at  which  the  London  Companies  with- 
draw their  saj^lr  be  taken  at  800,000,000  of  gallons  daily,  the 
drfdnage  of  600,000  people  ought  to  produce  a  sewage  contamina- 
tion of  2,250  parts  in  100,000.  It  could  scaioely  be  expected  that 
this  calculated  number  should  approximate  very  closely  to  that  ob- 
tained by  the  actual  soalysia  of  Tlwmes  water,  since  the  calculated 
number  depends  upon  many  contingencies,  as  for  instance,  npon 
the  volume  of  water  actually  flowing  past  the  points  of  withdrawal 
at  the  time  the  companies  abstracted  the  wat«r  analyzed;  and 
secondly,  upon  the  greater  or  less  retention  of  the  &ecal  matt^,  in 
the  sewers  of  the  towns  draining  into  the  river.  It  is  interesting, 
however,  to  find  that  the  sewage  contamination  of  Thames  water,  as 
determined  by  analysis,  does  not  differ  much  &om  that  calculated 
according  to  the  above  data.  The  analytical  table  given  above 
shows  that  the  average  previous  sewage  contamination  of  the  water 
delivered  by  the  five  companies  drawing  their  supply  from  the 
Thames  during  the  months  of  February  and  April,  1867,  was 
2,355  parts  in  100,000  of  water,  the  amount  calculated  from  the 
number  of  persons  draining  into  the  river  being,  as  just  mentioned, 
2,250  parte  in  100,000  of  water.  As  summer  advaucee  and  aquatic 
vegetation  becomes  vigorous  in  the  bed  of  ths  Thames  and  its 
tributaries,  this  coincidence  of  calculated  and  analytical  results  will 
prob^ly  be  distnrbed,  as  the  water-planta  can  scucely  fail  to  with- 
draw an  appreciable  amount  of  nitrates  and  nitrites  &om  the  water, 
thus  diminishing  the  quantity  of  combined  nitrogen  and  consequently 
of  previous  sewage  contamination  as  determined  by  analysis. 

The  second  important  class  of  impurities  contained  in  water 
used  for  domestic  purposes  consists  of  certain  mineral  salts  which 
possess  the  power  of  decompoedng  soap.  These  substances  are  the 
hardening  or  Boap-deetroying  cosstitQents  of  water.  From  a  purely 
Banitary  point  of  view  uobj  are  of  less  direct  importance  tluia  the 
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organic  impurities ;  atill,  by  lendermg  efficient  sblotion  and  thonmgh 
cleanliness  difficnlt  <^  obtainment,  they  donbtlee  indirectly  offecb 
the  health  of  communities  snpphed  ymix  wateis  in  which  tney  are 
present  in  considerable  qnantities. 

The  chief  hardening  ingredients  in  potable  wsteiB  are  the  salts 
of  lime  and  magnesia  These  salts  decompose  soap ;  forming  cnrdy 
and  insoluble  compoonds  containing  the  fatty  auias  of  Ute  eoap  and 
the  lime  and  magnesia  of  the  salts.  So  I<nig  ss  this  decompoatioa 
goes  on  the  soap  &ils  to  prodnce  a  fcothiness  in  the  water,  bat 
when  all  the  lime  and  magneeas  salts  have  been  decomposed  by  the 
action  of  fJie  soap,  the  ^ghtest  farther  addititm  of  the  utter 
prodnoes  a  lather  when  the  water  is  f^tated ;  bat  this  lather  is 
again  destroyed  by  the  addition  of  a  farther  qtiantity  <£  the  hard 
water.  Thns,  the  additicm  of  hafd  water  to  a  solation  of  soap — oe 
the  reYerse  of  this  operation — canses  the  production  rf  the  insMnble 
cnrdy  matter  above  mentioned.  Bearing  this  in  mind,  it  is  easy  to 
understand  the  joocess  of  wo^ng  the  skin  with  soap  and  hard 
water,  which  may  be  thus  described : — First,  the  skin  is  wetted  with 
the  water,  then  soap  is  applied ;  the  latter  soon  decomposes  all  the 
hardening  salts  contained  in  the  small  qiiantiW  of  water  with  which 
the  skin  is  covered,  and  there  is  then  formed  a  strong  aolntion  of 
soap,  which  penetrates  into  iiie  pores  of  the  skin.  This  is  the 
process  which  goes  on  whilst  a  lather  is  being  produced  in  washing, 
bat  now  the  Ii^er  reqnires  to  be  removed  m>m  the  skin;  bow  can 
this  be  done  ?  Obviously  only  in  one  of  two  ways,  vis.  by  wiping  it 
off  with  a  towel  or  by  rinong  it  away  with  water.  In  the  former 
case,  the  pores  of  the  skin  are  \t&  filled  vnth  soap  eoIntiiMi ;  in  the 
latter,  they  become  plugged  np  with  the  greasy  curdy  matter  wbidi 
results  from  the  action  of  the  bard  water  upon  the  soap  aolntion 
occupying  the  pores  of  the  cuticle.  As  the  latter  proceai  of  re- 
moving the  lather  is  the  one  universally  adopted,  the  operation  of 
washing  with  soap  and  hard  water  is  perfectly  analogous  to  that 
nsed  by  the  dyer  or  calico  printer  when  he  wishes  to  fix  a  pigment 
in  the  pores  of  any  tissue.  He  first  introduces  info  the  tabes  of 
the  fibre  of  caKoo,  for  instance,  a  liguid  containing  one  of  the  in~ 
gredients  necessary  for  the  ibrmation  of  the  insolnble  pigment, 
this  is  followed  by  another  liquid  containing  the  remaining 
necessary  ingredients,  the  insoluble  pigment  is  then  produced 
within  the  very  tubes  of  the  cotton  fibre,  and  is  thus  imprisoned 
in  such  a  manner  as  to  defy  removal  by  subsequent  washing.     The 

SrocesB  of  ablution,  therefore,  in  hard  water  is  essentially  one  of 
yeing  the  skin  with  the  white  insolnble  greasy  and  oordy  salts  of 
the  &tty  acids  contained  in  soap.  The  pores  of  the  skin  are  thus 
blocked  up,  Mid  it  is  only  because  the  insoluble  pigment  produced 
is  white  that  such  a  repulsive  operation  is  tolerated.  To  those, 
however,  who  have  been  accustomed  to  wash  in  soft  water,  the 

Uigilized  by  Google 


324  The  Water  Swpjrfy  of  London,  [July, 

Rbnormal  conditioQ  of  the  ekiii  thus  induced  ia  for  a  long  time 
extremely  unpleasant. 

NeTertheleee,  opinion  is  not  quite  nnanimons  aa  to  tlie  advan- 
tages  of  Bofl  water  orer  hard.  Some  perBone  consider  liard  water  to 
be  necessary  for  the  supply  of  the  calcareous  matter  of  the  bonee, 
others  believe  soft  watw  to  be  peculiarly  liable  to  attack  and  dis- 
solve the  lead  of  the  pipes  through  which  it  is  conveyed,  or  of  the 
cistems  in  which  it  is  stored. 

An  examination  of  the  grounds  upon  which  these  opinions  are 
based  would  completely  refute  them,  but  the  limits  of  this  article.do 
not  permit  of  such  a  digreesion,  and  I  must  therefore  contrait  myself 
with  a  mere  allasion  to  one  or  two  fitcts  in  connection  with  them. 
First,  aa  to  the  neceesity  <^  hard  water  for  the  supply  of  the  calcare- 
ous matter  of  bonee.  If  it  be  asEmmed  that  a  man  driuks  daily  half  a 
gallon  of  Thaioes  water,  he  obtains  &om  it  3f  grains  of  lime  chiefly 
in  the  form  of  chalk.  This  amounla  to  not  quit«  3  oz.  per  annum, 
which  does  not  seem  to  be  a  very  lai^  contribution  to  bony  matter. 
Now  suppoao  the  use  of  this  watfir  to  be  disoonttnued  and  that  no 
part  of  it  ia  replaced  by  latter  beer,  which  always  contains  far  more 
Ume  in  a  given  volume  than  Thames  water ;  but  we  will  assmne 
that  the  individual  consumes  one-third  of  a  pint  of  milk  per  day, 
he  then  receives  in  this  quantity  of  milk  more  lime  than  his  system 
can  accjuire  &om  two  quarts  of  Thames  water.  Then,  as  to  soft 
water  attacking  and  dissolving  lead ;  it  is  by  no  means  true,  as  a 
general  proposition,  that  soft  water  does  attack  and  dissolve  this 
metel.  The  very  soft  water  of  Loch  N&^,  as  supplied  to  luvemees, 
does  not  attack  lead,  as  evidenced  bv  the  unimpau^  condition  of  lead 
pipes  through  which  that  water  flowed  for  six  years :  neither  does 
the  soft  wat^  of  Ennerdale  Lake,  supplied  to  Whitehaven,  attack 
lead.  Even  those  soft  waters  which  do  attack  the  metal,  such  as 
those  now  suppUed  to  Glasgow  and  AEancheeter,  only  do  so  when 
the  surface  of  tne  lead  ia  clean  and  tnight.  The  action  soon  ceases, 
in  tact  as  soon  as  the  metal  becomes  tarnished  the  pipes  are  pro- 
tected, and  no  complaints  of  any  OTmptoms  of  lead  poisoning  have  for 
the  past  ten  years  been  heard  m>m  these  large  cities.  Lastly,  a 
sample  of  very  aoft  water  token  from  one  of  the  principal  streama 
from  which  it  is  proposed  to  supply  London  has  no  action  even 
upon  clean  and  bright  lead.  Notwithstanding  the  numerous  re- 
searches made  in  connection  with  this  subject,  the  causes  of  the 
attack  of  lead  by  water  have  not  yet  been  completely  elucidated ;  it 
has,  however,  been  established  that  the  presence  of  oxygen  and  the 
comparative  absence  cf  carbonic  acid  in  the  dissolved  gases  are  essential 
oonditiona  to  this  action.  Messrs,  Graham,  Miller,  and  Hofmann, 
in  their  report  on  the  Metropolitan  Waters  in  1851,  first  showed 
that  carbonic  acid  when  dissolved  in  water  was  a  complete  pro- 
tection against  lead  contamination,  and  from  a  series  of  experiments 
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recently  made  I  iind  that  2  volamea  of  carbonic  acid  dissolved  in 
100  Tolumes  of  water  completely  protect  eTen  diatilled  water  from 
such  contamiaation.  Rain  water  as  it  deecends  to  the  earth  dissolree 
atmoepberic  gaaes,  and  tUs  8olutiou  is  afterwards  continued  in 
brooks  and  rivers.  Of  the  chief  atmospheric  gases,  carbonic  acid  is 
by  far  the  most  ednUe,  100  volumes  ca  pore  water  can  dissolve  100 
volumes  of  this  gas ;  oxygen,  on  the  other  band,  only  dissolvee  to 
the  extent  of  3  volumes  m  100  volnmee  of  water.  Nevertheless, 
owing  to  the  mnch  larger  proportion  of  oxygen  than  of  caibomo 
acid  in  atmospheric  air  (  500 : 1),  water  takes  np  oxygen  more  rapidly 
than  carbonic  acid,  and  hence  &eahly  &llen  rain-water  acts  upon 
lead ;  bat  when  the  water  flows  a  ^^eak  distence  through  an  open 
conduit,  the  carbonic  acid  absorbed  finally  reaches  the  protecting 
proportion,  and  the  action  npon  lead  ceases,  although  the  water 
retains  its  original  softness.  Hence  there  is  no  necessary  connection 
between  soft  water  and  lead  corrosion.  Even  distilled  water  left  in 
contact  with  the  lur  for  some  time  loses  its  jiropertij  of  acting  aptm 
lead. 

The  hardness  of  a  water  is  expressed  in  parte  of  carbonate  of 
lime,  or  of  ite  equivalent  c£  oth^  hardening  salte,  contained  in 
100,000  parts  of  the  water,  and  each  part  of  carbonate  of  lime  ccot- 
tained  in  this  quantity  of  tvater  is  generally  termed  a  degree  of 
hardness.  This  quality  of  the  water  may  abo  be  more  popularly 
though  less  accurately  expressed  by  the  nmnber  of  parte  of  soap 
destroyed  or  wasted  by  100,000  pute  of  the  water  when  used  foi 
vrashing  purposes.  Each  d^;ree  of  hardness  indicates  the  destruc- 
tion of  12  parte  of  the  beet  nard  soap  by  100,000  parte  of  water. 
The  following  table  shows  the  hardness  of  the  London  and  Loch 
Katrine  waters,  according  to  both  these  methods  of  expression : — 
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According  to  this  table,  the  Chelsea  compaiiy'B  water  posBeaaed, 
in  FebrofirfTaat  162  degieee  of  hardnen,  and  100,000  Ibe.  of  it, 
when  used  for  washing,  destroyed  or  wasted  194-4  Ihe.  of  soap ; 
whilst  Loch  Katrine  water  bad  only  0-3  d^ree  of  hardoeea,  and 
100,000  Ihe.  of  thia  water  destroyed  only  36  lbs.  of  soap  before  the 
detergent  action  of  the  latter  came  into  play.  Such  ia  the  chemical 
hiatory  of  the  water  at  present  supplied  to  the  metropolis,  and  it 
most  be  borne  in  roind  that,  grave  as  are  its  defect^  the  mode  of 
dehvery  of  this  water  to  consumera  is  still  more  defBctive.  That  in 
a  deoaely  populated  city,  water  shonld  be  delivaed  only  once,  and 
for  a  few  minutes,  in  twenty-foor  honrs,  and  not  at  ail  on  Sandaya, 
is  a  condition  of  things  utterly  incompatible  with  the  supply  of 
wholesome  and  palatable  water.  Even  if  the  water  of  Loch  latrine 
itself  were  delivered  in  London,  according  to  the  system  at  present 
adopted  by  the  metropoHtan  water  companies,  it  would  in&llibly 
be  rendered  unfit  for  human  conaumption  aHet  tw^ty-four  hoard* 
ezpoBore  to  the  vile  atmosphere  and  sewer  gases  in  which  the  water 
ciatema  of  London  are  systematically  placed. 

The  fundamental  defects  of  our  present  water  supply  may  be 
thus  summed  up ; — 

1.  Qreat  previous  sewage  contamination. 

2.  Liability  to  present  sewage  contamination. 

3.  Great  hardness. 

4.  Intermittent  supply. 

The  waters  &om  the  sourcee  of  the  Severn,  and  &om  the  Cum- 
berland lakes  have  not  yet  been  submitted  to  the  process  of  investi- 
gation above  indicated,  and  it  is  therefore  impossible  to  compere 
QiBta  in  all  respects  with  the  present  metropohtan  supply.  The 
water  of  the  Bala  Lake,  in  Korth  Wales,  which  may  be  regarded  as 
similar  to  that  which  would  be  supplied  by  Mr.  Bateman's  scheme, 
was  examined  by  the  lato  Dr.  B.  D.  Thomson,  and  the  waters  of  the 
Cumberland  lakes  have  been  more  elaborately  investigated  hj  Pro- 
fessor Way.  From  the  analyses  of  these  chemists  the  following 
numbers  are  calculated ; — 


A  comparison  of  these  numbers  with  those  given  in  the  previoiu 
tables  exhibits  the  great  superiority  of  the  proposed  waters  over 
those  at  present  suppHed  to  London,  ae  regards  total  solid  impurity 
and  soap  destroying  ingredients ;  whilst  it  can  scucely  be  doubted 
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that  watei  obtained  from  ench  aonrcee  will  be  as  free  trom  dele- 
terioafl  organio  contaminatioii  as  that  c^  Ijoch  Katrine. 

In  the  eveoit  of  a  new  Bouroe  of  water  supply  being  at  once 
determined  npon,  at  least  seven  years  mnst  elapse  before  it  can  be 
rendered  available  to  the  metropolie ;  it  therefore  becomee  important 
to  inquire  how  iar  it  is  poeailMe  in  the  interim  to  ameliorate  onr 
present  anpply.  The  first  and  most  obvious  improvement  woold  be 
the  snbetitntion  of  the  condani  for  the  iniennitieni  system  of 
delivery.  With  certain  restrictions,  all  the  metropolitan  companies 
express  their  willingness  to  make  this  change,  and  with  the  onani- 
mity  of  opinion  refj;arding  its  advisabihty,  it  is  difficult  to  acconnt 
for  the  delay  in  effecting  it,  unless  it  arise  from  the  paltry  owt 
involved  in  ue  altoation  of  presokt  fittings,  which  would  tail  apm 
the  landlords  of  small  tenements.  Most  towns  of  importance  in 
Qreat  Britain  have  been  long  supphed  with  water  on  uie  constant 
system ;  why  then  is  this  boon  denied  to  London,  where  it  is  much 
more  urgentJy  required  ?  Until  this  alteration  is  effected  it  is,  for 
the  bulk  of  the  population,  almost  useleea  to  improve  the  quality  of 
the  water.  Where  a  supply  for  one  or  even  two  days  nas  to  be 
stored  in  a  filthy  butt,  exposed  to  the  fonl  atmosphere  of  a  crowded 
court  or  alley,  good  and  wholesome  water  can  never  reach  the  hps 
of  the  conHumers. 

The  most  formidable  daneer  arising  &om  the  use  of  the  present 
vrater  supply  is  undoubtedly  uie  liability  to  actual  sewage  contami- 
nation such  as  that  which  there  is  every  reason  to  believe  destroyed 
so  many  lives  in  the  East  of  Ijondon  last  enmmw.  The  fewfnl 
import  ef  such  contamination  is  most  graphically  described  by  Dr. 
Farr,  in  the  report  of  the  Begistrar  General  for  the  week  ending 
July  28th,  I860,  It  is  greatly  to  be  wished  that  these  reports 
which  contain  the  weekly  results  of  the  great  hygienic  reactions  of 
the  community  were  more  generally  studied  by  the  public,  and 
especially  by  tnoee  who  watch  over  the  pubho  health.  It  would  be 
difficult,  if  not  impossible,  to  find  in  the  same  space  matter  of 
greater  or  more  immediate  importance  to  a  civilized  nation,  and  it 
scarcely  admits  of  doubt  that  by  the  prompt  action  rendered  pos- 
sible by  these  reports,  thousands  of  lives  were  saved  kst  summer  in 
the  metropohs  alone.  Describing  what  he  saw  in  one  of  his  visits 
to  the  East  of  London  during  the  height  of  the  cholera  epidemic. 
Dr.  Farr  says: — "The  mort^ity  is  overwhehning  in  some  of  the  dis- 
tricts. In  Poplar  alone,  145 ;  in  Bow,  188  people  died  last  week, 
including  Dr.  Ansell,  the  meritorious  health  officer,  and  Mr.  Seel&y, 
clerk  to  the  Board  of  Works,  whose  name  figures  on  the  placards. 
The  people  ore  falling  ill  every  hour ;  you  see  them  of  all  ages, 
children  and  adults,  lying  about  their  beds  like  people  under  the 
influence  of  a  deadly  poison ;  some  acutely  suffering,  nearly  all  con- 
ecious  of  their  fitte  and  of  all  that  is  going  on  around  them,     Hena 
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the  doctor  IB  drawn  in  by  the  hnsbotid  to  Bee  the  wife  now  attacked ; 
there  the  hnsbond  lies  in  epasms ;  here  is  an  old  woman  seated  dead 
with  eyee  wide  opun ;  there  hes  a  fine  four-year  old  child,  hiB  curly 
head  drooping  in  death,  but  his  mother  eaye  the  pulse  is  Btrong  and 
he  takes  what  she  givee  him.  An  older  brother  just  recov^^  is 
running  about.  Several  wards  of  the  London  Hospital  are  full  of 
patienta,  many  of  them  very  young  chUdr^  in  all  8^;e8  of  the 
disease ;  some  dying,  some  well  a^in  and  playing.  The  medical 
men  have  no  rest,  and  with  the  Health  Officera  ore  noHy  doing 
their  duty ;  brave  men  ready  to  lay  down  their  Uyefl  for  their 
patients.  The  people  themselves  are  most  patient,  most  willing  to 
help  each  other,  the  women  always  in  &ont,  uid  none  shrinking 
danger.  Th^ie  is  no  desertion  of  children,  husbands,  wiTes,  bthers, 
or  mothers  from  fear." 

This  picture  of  misery,  traced  with  such  a  high  degree  of 
probability  by  eminent  medical  authorities  to  the  sewage  pollation 
of  water,  suggeets  the  inquiry  whether  or  not  anything  can  be  done 
with  regard  to  our  present  wator  supply  to  prevent  such  frightful 
accidente  in  future.  How  can  we  best  protect  ourselves  against 
this  noxious  oontamination  P  The  answer  is,  there  is  no  absolutely 
reliable  protection.  Filtration  through  animal  charcoal  is  perhaps 
the  beet  safeguard,  but  I  have  shown  that  this  process  &ils  to 
remoTe  &om  wat^  the  matter  which  is  believea  to  cc«istitnto 
cholera  poison.  Permanganato  of  potash  is  also  an  excellent 
purifier  oi  wator,  but  there  is  not  tfae  slightest  evidence  that  this 
agent  can  destroy  cholera  poison.  Boiling  the  water  for  a  short 
time  is  no  guarantee  that  its  noxious  quahties  are  destroyed,  for  even 
on  the  veiy  probable  sapposition  that  chol««  and  other  similar  poisons 
are  otganic  germs,  we  Know  that  many  such  germs,  especially  those 
which  are  of  a  low  type,  retain  their  vitality  after  bemg  boiled  in 
water,  or  even  after  exposure  to  a  temperature  of  248°  F.  for  a  con- 
siderable time.  The  lato  Dr.  Lindlev  mentions  the  fact  of  raspberry 
seeds  germinating  alter  being  boiled  for  jam,  and  as  symp  boils  at  a 
higher  temperature  than  water  these  seeds  must  have  l>eeu  exposed  to 
a  beat  considerably  higher  than  that  of  boiling  wator.  Nearly  twenty 
years  ago  a  curious  red  fungus  or  mould  (Oidiwn  auratUiacum) 
attacked  the  bread  of  Paris.  M.  Payen  exposed  pieces  of  bread, 
upon  which  spores  of  the  fongns  had  been  sown,  for  half-an-hour 
to  a  temperature  of  248^  F.  in  tubes ;  the  red  fiingus  afterwards 
germinated,  although  its  vitality  was  destroyed  when  the  tempe- 
rature was  raised  to  284°  F.  I  have  incontrovertible  evidence  of 
the  production  of  violent  cramps  and  diarrhoea  by  the  drinking  of 
tea  made  from  water  which,  previous  to  boiling,  had  become  oon- 
taminatod  with  sewage. 

Nevertheless,  whilst  none  of  these  methods  can  be  relied  upon 
for  the  destruction  of  noxioos  organic  matter  in  wattr,  I  am  fiur 
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fimn  vishiiu;  to  diaoosnge  their  use  as  measnreB  of  precaution. 
Here  eopecially  would  f  recommend  filtration  throngh  imimal 
diarooal  as  a  most  nndonbted  and  valuable  means  of  greatly  redocing 
the  amoant  of  organic  matter  in  water.  I  find  that  water  will 
readily  pass  throngh  a  Btratnm  of  animal  charcoal  three  feet  thick 
at  the  rate  of  41,472  gallonB  per  day  per  aqnare  foot,  the  oxidizable 
organic  matter  contamed  in  the  water  bemg  rednoed  to  one  half. 
Five  bnndred  tons  of  animal  charco^  would  be  an  ample  qaactity 
throngh  which  thns  to  pass  the  whole  of  the  present  metropolitan 
water  mpply.  This  at  IZl.  per  ton  would  coot  6,500i.  The 
charcoal  would  require  to  be  heated  to  redness  in  retorts  or  ovens 
for  a  cornile  of  hoars  every  six  m<mths.  It  would  last  for  two 
years  and  would  then  be  worth  nearly  half  its  original  cost  as 


With  r^ird  to  the  excessive  hardnen  of  the  London  waters,  it 
does  not  appear  that  any  practicable  scheme  of  amelioration  has  yet 
been  ccmtnved.  Some  years  ago  a  beautifol  and  very  simple  process 
of  softening  hard  waters  by  the  addition  of  lime  was  devised  by 
Dr.  dark  of  Aberdeen ;  bnt  although  this  process  has  repeatedly 
been  tried  by  water  companies,  it  has  invariably  been  i^ain  aban- 
doned, since,  Dotwithstanding  the  cheapness  of  the  material  employed, 
the  amount  of  carbonate  of  lime  deposited  bv  the  London  waters, 
wb^i  submitted  to  this  treatment,  was,  in  me  case  of  snch  vast 
Tofaimes  of  water,  so  enormous  as  to  dtuse  the  process  to  be 
pioDonoced  impracticabla  It  is  to  be  feared  therefore  that  we  mnst 
for  the  present  be  content  to  block  up  the  pores  of  our  skins  with 
the  greasy  curd  of  hard  water,  but  it  is  verr  desirable  that  the  other 
amediorabons  of  which  I  have  spoken  should  be  carried  out  at  once, 
although  they  onght  not  to  delay  the  introdaction  of  a  water  supply 
&ee  &om  sewage  contamination,  for  until  such  a  supply  reaches  the 
metropolis  its  inhabitants  will  continue  liable  to  repetitions  of  the 
terrible  slangbter  which  occurred  last  summer,  from  the  effects  of 
which  the  east  of  Iicoidcai  has  not  even  yet  recovered. 


n.    MB.  JUKES  AND  THE  GEOLOGICAL  SOCIETY.' 

It  not  nn&equeatly  happens  amongst  large  bodies  of  men  whose 
afhira  are  oondncted  by  a  committee,  comunl,  or  directorate,  that 
the  action  of  the  execntive  will  occasionally  be  disapproved  of  by 
Bcoue  one  or  more  individuals,  who  may  even  feel  personally  injured 

*  '  Additionii  Kotca  on  the  Oronpiiig  of  the  Booki  of  North  DeTon  aod  WmC 
Somenot:  with  ft  H*^  Mid  Sectiofi.'  B7  J.  Be«te  Jnkes.  H.A.,  F.B.8.,  &o. 
Picoeded  br  an  Intradnetotr  Btatenumt  Printed  tut  oinmlntioa  among  Qib 
FellowB  of  the  Oeologic*!  Society  of  London.   Dublin  :  Webb  k  Son,  1887,  pp.  A7, 1 
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thereby.  Such  diSerenoee  are  not  unknown  amonad)  edentific 
societies,  and  we  now  propose  to  iliacnsa  one  whicli  bbb  recently 
arisen  between  tbe  conncil  and  a  distingmsbed  Fellow  of  one  of  tbe 
meet  prominent  of  the  letumed  societies — tbe  Oeolc^jical  Society  cf 
London. 

On  March  7th  of  laat  year,  Mr.  J,  B.  Jakee,  local  director  of 
the  Geological  Sorrey  of  Ir^and,  read  before  the  Geological  Society 
a  peper  "  On  the  Garboniferooa  Slate  ^r  BeTonian  ro^)  apd  the 
Old  Bed  Sandstone  of  Sonth  Ireland  and  Korth  Deron,"  whidi  was 
published  in  dae  course  in  the  Society's '  Quarterly  Journal,'*  oo- 
cnpying  fifty  olosely  printed  octavo  pages.  In  this  paper  tbe  author 
endearoured  to  prove  two  points : — (1)  that  the  DeTonian  rocks  of 
North  Devon  are  syncbronous  with  tbe  Caxboniferona  Slate  of  Ire- 
land; and  (2)  that  "the  Lynton  beds  are  on  the  same  general 
horizon  as  those  of  Baggy  Point  and  Marwood,"  althon^  "  there 
U)peara  to  be  a  regular  ascending  suocesaion  of  rock-groups  from 
Lynton  to  the  latitude  of  Barnstaple,"  which  Mr.  Jakes  endeavoured 
to  explain  by  the  aid  of  a  "  concealed  &nlt  running  nearly  east  and 
west  threu^  the  centre  of  North  Devon  with  a  Urge  downthrow 
to  the  nortLt  In  this  way  be  spht  up  the  great  maaa  of  Devonian 
rocks  of  Korth  Devon  into  alternate  zones  of  ULrboniferous  Slate  and 
Old  Bed  Suidstone  (considered  aa  distinct  from  Devonian^. 

Than  this  hypothesis  it  wonld  be  difGcult  to  conceive  a  more 
startling  heresy  m  British  geology,  and  the  reading  of  the  paper 
was  oonsequen^T  followed  by  an  animated  debate,  in  which  every 
speaker  dissented  from  the  view  now  for  liie  first  time  expounded 
in  England.  Nevertbelees  the  paper  was  pnblisbed  in  fall,  for  tite 
idea  was  apparently  new,  and  it  is  posmble  that  future  discoveries 
may  lend  it  confirmatioQ.  Its  author  saw,  however,  that  to  con- 
vince bis  ssaociates  farther  evidence  was  necessary,  and  aooordingly 
OD  the  7th  of  last  November  ha  reed  a  second  paper,  the  title  of 
which  is  j>refaced  to  this  article.  This  paper,  it  appears,  tbe  council 
of  the  Society  declined  to  publish,  except  m  the  form  of  an  abstract 
without  illustrations ;  and  as  this  decision  did  not  &11  in  with  the 
views  of  the  author,  the  council,  at  his  request,  returned  to  him  his 
manuscript  and  illustrations,  and  published  only  the  title  of  bis 

E per  in  tbe  '  Qnaiterly  Journal.'  Mr.  Jukes  has  therefore  printed 
!  second  paper  as  a  pamphlet,  prefacing  it  with  some  observations 
on  the  action  of  the  council  (at  which  be  felt  very  much  aggrieved), 
and  on  the  histoir  of  the  subject,  and  has  sent  a  copy  to  every 
Fellow  of  the  Geological  Society. 

Having  thus  plaoed  our  readers  in  possession  of  tbe  eesenj^ 
fiicts,  we  can  now  discuss  that  part  of  Mr.  Jnkee's  pre&ce  relating 
to  the  action  of  the  council,  in  whidi  he  strikes  at  the  fimdamental 
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foinciple  v^nkting  the  deciaioiis  of  t}iAt  body  in  legard  to  the  pnb- 
licalioD  of  papetB  in  the  SoL-iety's  journal 

We  rnuBt  Degin  l^  observing  that  whi)te?er  may  have  been  the 
[SBCtioe  of  the  council  in  fbmer  days,  when  it  required  some 
vigilance  to  ensure  that  the  papers  shomd  treat  strictly  of  qneetioDs 
of  &ct — such  being  the  object  tot  which  the  Society  was  originally 
fonnded — does  not  now  ooncem  ns;  and  onr  author's  smart  ob- 
eerrations  on  the  subject  are  altogether  irrelevant,  although  it  is 
perfectly  possible  that  Mr.  Warborton  and  others  may  have  been  at 
tuoee  tinreasoDably  autociatic. 

It  wiU  be  as  welt  if  we  now  quote  from  Mr.  Jukes,  for  the  in- 
formation of  our  readeiB,  what  takes  place  after  a  paper  haa  been 
read  beibre  the  Society : — 

"  The  paper  is,  at  the  next  meeting  of  the  coundl,  referred  to 
some  Fellow  of  the  Society,  who  is  supposed  to  have  special  know- 
ledge of  the  sabjeots  treated  of,  and  he  is  requested  to  answer  a 
printed  hat  of  queeticais  which  are  soit  with  it.  These  questions, 
•a  well  as  I  can  recollect  thBm,  inquire  whether  there  is  anyt^iing 
personally  ofTensiTe  in  the  paper;  whether  there  is  anything 
Buperfiuons,  or  abemrd,  or  manilestiT  oontraiy  to  the  principles  of 
the  adenoe  in  it ;  whetiier  it  should  be  pabliehed  in  exUnao  or  only 
in  abstract ;  whether  it  should  be  sooompanied  with  the  illustrar 
tions,  or  whether  any  w  all  of  the  latter  can  be  dispensed  with ; 
and  generally,  in  &ct,  what  is  to  be  done  with  the  paper. 

"  If  the  referee  have  the  requisite  knowledge,  and  acts  with 
judgment  and  impartiality,  and  takes  sufficient  troable  to  master 
the  paper,  of  course  the  system  would  act  in  practice  as  well  as  it 
was  meant  to  do  theordically." 

Mr.  tTukee  further  illustrates  his  position  as  follows : — ■ 
"  I  have  two  or  three  times  acted  as  referee,  and  the  plan  I 
adopted  was  to  treat  it  very  much  as  a  matter  of  form,  just  to  look 
over  the  paper  to  see  if  there  was  anything  in  it  personally  ofTensive 
ox  diareepeotfnl  to  any  one ;  any  obvious  lapava  calami  which  the 
author  would  wish  to  have  his  attention  eeHed.  to ;  or  anything 
manifestly  ftTiiMwhj  such  as  attempts  to  reconcile  geology  with  the 
Mosaic  cosmogony ;  and,  if  not,  to  reooounend  that  it  be  printed  as 
a  matter  of  course." 

Acoording  to  these  extracts  the  Society  undertakes  to  print  in 
their  journal  every  paper  accepted  £or  reading,  if  it  does  not  contain, 
in  the  opnion  of  u>e  re&aree  and  the  oonn^,  anything  personally 
offensive,  or  superfluous,  or  absurd,  or  mani&atly  contmy  to  tlu 
principlea  of  the  science.  If  this  In  true  Mr.  Jukee  has  a  right  to 
oomplain,  ibr  it  wonld  seem,  &om  the  intrinsic  evidence  pieaented  by 
his  ^per,  that  iie  rejection  must  reet  on  otiier  groonda  than  these. 

There  is,  however,  a  common  saying  that  one  tale  is  always 
good  ontii  fmoUier  is  told,  and  Mr.  Jukes's  tale  wonld  cer- 
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teinlj  have  been  good  to  all  bat  a  select  few,  had  not  a  pio^ 
miuent  member  of  the  oonncil  of  the  Society  (vho  avowed  hii^elf 
to  be  one  of  the  referees)  read  to  the  aesembled  FellowB  at  a  recent 
meeting  the  first  question  on  the  printed  list  to  whieh  Atr.  Jokes 
has  referred,  as  follows : — 

"Is  it  deeiiable  that  tiie  paper,  as  it  stuids,  sbonld  be  pub- 
lished in  the  'Qnartwly  Jooinal  of  the  Society,'  as  containing 
nawfadt,  or  new  viewt  of  the  bearing  of  admiUed  facts,  or  appa- 
rently well-£)tmded  oorreMon»  of  important  erron  as  to  ftu^im 
ofSoetr 

It  must  be  admitted  that  this  givea  the  matter  a  difTerent  oom- 
[4exion,  and  by  the  light  of  this  information  it  seems  £urly  a  ques- 
tion wheUier  '&»  oonncil  were  not  jnstified  in  revising  to  print  more 
than  an  abstract  of  the  paper.  Unfortonately  for  llr.  iTnkeE^  he 
cannot  plead  ignorance  of  the  stipulations  to  be  complied  with,  as  he 
owns  to  having  two  or  three  times  acted  as  referee,  and  most  there- 
fore have  had  the  questions  addreeeed  to  him  over  and  over  again. 
That  he  did  not  diBcharge  his  duty  more  oonscientionelv  is  to  be 
regretted  in  every  way ;  had  be  done  so,  he  would  probably  not 
have  taken  nmbn^  at  the  fate  of  his  own  paper.  The  proper 
oonrse'for  him  to  have  foUowed  ae  referee,  if  lie  did  not  approve 
of  the  mlea  of  the  Society  in  respect  to  the  pnbtisliing  of  papery  is 
manifeetlj,  as  was  observed  by  his  commentator,  to  have  dechned  to 
act.  Then,  rememb^ing  hu  experience  as  re&ree  he  woold  joo- 
bably  not  have  selected  the  Sooietys  jonmal  as  a  medium  for  Uie 
publication  of  his  papers  on  North  Devon,  altlioagh  he  would  thoa 
nave  deprived  hinself  of  the  innocent  excitement  respecting  his  first 
paper,  to  which  he  acknowledgee  in  the  following  paragraph : — 

"  As  regards  the  paper  just  mentioned,  I  must  confess  that  it 
was  with  some  feeling  of  curiositv  as  to  what  wonld  be  done  witii 
it,  that  I  sent  it  to  tne  Geological  Society  of  London,  and  after  it 
was  read  I  marlced  its  progress  through  the  conncil  with  some  <^ 
the  interest  and  amusement  one  feels  in  watching  an  uncertain 
experiment." 

It  may  be  asked,  why  did  Mr.  Jukes  feel  any  nnoertainty  as  to 
the  publication  of  lus  first  paper  ?  Fortnnately,  since  that  matter 
was  decided,  the  Boy&l  Geological  Bocietr  of  Ireland  have  published 
a  number  of  their  journal,  or  Echo  would  still  hare  been  compelled 
to  answer.  Why  ?  The  opportune  appearance  of  that  publication  a 
tew  months  ago  has,  however,  solved  the  mystery,  and  to  this 
^ect: — On  May  lOtJi,  1865,  Mr.  Jukes  read  a  paper  before  that 
Bociety,  entitled  "  Notee  for  a  Comparison  between  the  Bocks  of 
the  South-west  of  Ireland  and  those  of  North  Devon  and  of  Bhenish 
Pmssia  (in  the  neighbourhood  of  Coblentz),"  and  on  December  8th, 
1865,  he  read  another,  entitled  "  Further  Notes  on  the  Classifica- 
tion of  the  Bocks  of  North  Devon ; "  and  it  appears  to  us  tiiat  they 
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cootam  the  eeeence  of  his  papers  read  before  &e  C^logical  Society 
of  London.  The  council  of  the  lattra  body  were  probably  ignorant 
of  the  contents  of  these  Irish  papers,  or  the  probability  is  that  they 
would  have  saved  the  cost  of  fifty  pa^es  of  their  joumaL  In  other 
words,  Mr.  Jnkes's  first  paper  woim  hare  shared  the  &te  of  his 
second. 

The  council  of  the  (Geological  Society  ar«  in  the  habit,  accord- 
ing to  Mr.  Jnkes,  of  referring  papers  to  some  Fellow,  who  is  sap- 
posed  to  have  special  knowledge  of  the  subject ;  and  he  gives  an 
instance  in  respect  of  bis  first  paper,  in  which  the  council  took  the 
opinion  of  two  gentlemen  before  coming  to  a  decision.  K  the 
conncil  act  with  such  core  and  deliberation  it  seems  that  the  theo- 
retical ezoell«ice  of  the  referee  system  (admitted  by  Mr.  Jnkee) 
most  be  attained  in  practice.  We  have  onrselTee  been  nnable  to 
discover  any  important  new  facte  in  Mr,  Jnkes's  second  paper,  or 
any  "apparently  well-founded  corrections  of  errors  as  to  matters  of 
fcot"  There  is  certainly  propounded  a  new  view  of  an  admitted 
fiict ;  bat  as  it  is  not  sapported  by  evidence  it  conld  have  been  given 
qaite  as  well  in  an  abstract.  Moreover,  it  is  so  purely  hypothetical, 
that  had  it  been  enanciated  by  a  yonng  geologist,  it  wonld  have 
been  considered  too  "  manifestly  ohildiBh "  for  argoment.  This 
view  may  be  stated  as  follows: — Near  Wiveliscombe  an  east  and 
west  &tut  was  indicated  long  ago  by  Sir  Henry  De  la  Beoh^ 
stretching  for  a  distance  of  not  more  than  four  milee,  and  probably 
lees  than  three.  Mr.  Jokes's  new  view,  nnsnpported  by  evidence, 
is  that  this  iaolt  is  continaed  for  nearly  thirty  mike  in  a  westto-ly 
direction. 

Contribators  to  the  'Qoarterly  Jonmal  of  the  Geological 
Society'  are  very  rarely  given  so  ample  a  space  as  fifty  pages  for  the 
enonciatitm  and  iUnstration  of  their  views,  and  therefore  Mr.  Jnkes 
seems  a  Httle  nnreasonable  in  complaining  that  considerable  further 
space  was  not  granted  for  the  pabUcation  of  so  feeble  an  addition  to 
his  evidence  ae  that  before  as.  Fellows  of  the  Society  who  were 
present  at  the  reading  of  this  paper  will  remember  how  prevalent 
was  the  opinion  that  its  anther,  so  &r  &om  strengthening  his  case 
on  that  evening,  had  considerably  damaged  it,  1^  reeortang  to  so 
br-fet«hed  an  expedient  as  that  we  have  jast  noticed. 

It  is  also  incumbent  upon  the  conncil  of  the  Society  to  use  the 
narrow  limits  of  a  yearly  octavo  volume  to  the  best  advantage,  and 
there  can  be  no  donbt  tliat  tbe  time,  thought,  and  trouble  expended 
on  the  Bol^t  by  the  council  as  a  body,  and  iudividuaUv  dt  the 
respective  referees,  hare  contributed  in  a  large  measure  to  obtaming 
for  the  Society's  journal  the  well-merited  reputation  which  it  enjoys 
botli  in  England  and  on  the  Continent. 

Finally,  after  a  careful  examination  of  the  evidence,  we  are 
unable  to  come  to  any  other  conclusions  than  the  foUowing : — (1) 
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That  Hr.  Jokes,  fi>raetttiig  the  Geok^M  Bodet/ii  ruleo,  hn  £ati 
•ggiiered  at  the  reniaal  to  publish  in  fiill  %  paper  whose  &te  be 
wonM  doabUeas  hare  predicted,  lud  he  remembeied  the  Society's 
n^nlationa  ;*  and  (2),  that  he  has  piedpitatd;  imtten  and  printed 
an  attack  on  the  coimcil  of  the  Sodetj  wiHumt  firat  ascertaining 
that  hiB  recollection  of  the  Sodetf 's  rnus  'was  sofficient^  exact — • 
oonrae  vhich  can  only  he  compared  to  roahing  into  a  Uw-atdt 
withoat  legal  advioe,  (m  the  etreogtb  of  ragoe  impnaknui,  and 
with  DO  KM  knowledge  oi  bcts.t 


m.    FOOD  Afl  A  MOTITE  POWEB. 

By  0.  W.  Hbatoh,  Professor  c^  Chemiatar  to  Quiing-GrosH 

Hospital  Medical  SchwX 

Ko  phj^gicJogist  now  doubts  that  the  fbrce  exited  in  and  1^  aa 
animal  is  denved  from  the  combination  of  the  oxygen  absorbed  in 
the  Inngs  wi^i  the  solid  or  liquid  enhstances  formed  in  the  body 
from  the  food.  Hence  it  followe  that  if  the  body  remains  nn- 
chang«d  in  weight  aflier  a  certain  period  of  time,  the  force  exerted 
in  it  daring  that  period  is  accoiately  represented  by  the  calotifio 
value  of  the  food,  mt'nua  the  calorific  value  of  the  excreta.  If  the 
body  has  increased  in  weight,  a  store  of  potential  energy  most  hare 
accnmnlated  in  it ;  whereas  if  it  has  dmunished,  some  portion  d 
the  force  developed  most  have  been  derived  from  the  store  provided 
by  previous  increase.  To  avoid  tumecessary  complexity,  it  is  beet 
to  assume  the  first  of  these  cases,  that,  nammy,  in  which  the  food  is 
exactly  equal  to  the  requirement  of  the  body. 

Whatever  intermediate  conditions  it  may  aeeume,  there  can  be  no 
doubt  that  the  force  devdoped  in  the  body  is  mainly  expressed  in 
the  final  forms  of  Heat  and  Mechanical  Work,  It  becomes,  there- 
fore, a  problem  of  the  greatest  importance  both  to  physioloCT  and 
to  dietetics  to  determine  the  relation  which  these  two  great  ractors 
bear  to  eech  other  and  to  the  different  constitnenta  of  human  food. 
Mnch  of  the  work  effected  by  the  mnsclce  is  afterwards  converted, 
uaide  the  body,  into  heat,  while  some  of  the  heat,  that,  for  instance, 
which  is  employed  in  evaporation,  is  reconverted  into  work ;  bat 
these  convenaona,  although  they  present  the  gravest  difficulties  in 
quantitative  investigations,  do  not  afiect  the  main  tain<JpleB  which 
we  have  to  discnss. 

The  first  problem  obviously  is  to  find  from  the  day's  food,  the 
•  X'J-  !■■  "P^rt  2. 1866. 
H..t  ih-?^.^''"  *T  '''*  impBrtiiditj  of  the  oonncU  rf  the  Geokpc*!  Bodetj 
£«  &tt^^^  tJ*'?'^  ^  *^  an  eminent  geoleprt  for  hte^nd  {.fx/. 
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total  amount  of  foree^  the  actaal  energy,  whicli  it  is  capable  of  pro- 
dndng  when  hnmt  in  the  body.  The  materials  for  tbu  cftlculation 
have  been  anpplied  by  a  series  of  most  Taloable  experiments  which 
have  recently  been  condncted  by  Dr.  Frankland,  woo  pabliahed  his 
lesolts  in  a  lecture  delivered  at  the  Boyal  Institotion,  Jane  8, 1866. 
He  selected  some  of  the  moet  important  articles  of  food,  and  burnt 
one  gramme  of  each  of  them  in  a  veesel  Bnrronnded  with  water.  He 
noted  carefully  the  extent  to  which  the  water  became  heated; 
&om  this  it  was  easy  to  calcnlate  the  calorific  valoe  of  the  food, 
and  fix>m  this  its  work^nivalent  in  metre-kil(^;ranmiee.  In  the 
case  of  nitrogenous  foods,  such  as  meat  and  bread,  a  certain  portion 
always  leaves  the  body  without  undergoing  oxidation.  The  calorific 
value  of  this  reeidne  was  determined  by  Frankland  and  dedncted 
from  that  of  the  food,  and  we  have  therefore,  hi  the  first  time,  a 
tmstworthy  statement  of  the  actual  force-vslnee  of  these  sabetaacee. 
The  following  table  contains  a  few  of  the  most  important  figures. 
A  great  deal  of  the  enormous  differences  perceiyed  is  doe  to  the 
dioerent  quantities  of  water  which  the  varions  substances  contain ; 
but  even  when  tliey  are  compared  in  the  dry  state,  great  differences 
are  obeerved.  Fate  and  oils  are  superior  to  all  oth^  sabstances  in 
this  r 


Actual  Kki^ 

to  Ee  (iildto>d  tD  Uh  bodr  to  nlH  Itl  Ok 

Nmor  FDOD. 

hoMtaioaj. 

to  biX^  of  111,0001m. 

HM».kllD- 

-isisr 

Pimps  lb. 

Ont. 

I.  d. 

I.    d. 

Cod-liTBToil     .     .     .     . 

S8S7 

CMS 

8   e 

1   11 
0    5 

Beef&t      .     . 

SBil 

0-555 

0  10 

B-itter  .     .     . 

3077 

0«98 

1    6 

I    0 

Oheshire  oheeu 

1816 

1156 

0  10 

0  11 

OatDiMl     .     . 

1865 

1-281 

0    21 

0    8 

Iai«l».     .     . 

15S0 

1-877 

16    0 

22    0 

L^9^  ; 

uia 

1-505 

0    6 

0    » 

SIO 

2-915 

0    9 

0    4 

Letknbeef  .     . 

6M 

8-583 

1    0 

8    6 

Fotaton      .     . 

122 

5-068 

0    1 

0    5 

CBbbage     .     . 

178 

12020 

0    I 

I    0 

It  is  cnriotie  to  compare  with  these  figures  the  calorific  valne  of 
coal  The  burning  of  1  grataime  of  coal  yields  an  actual  energy  of 
2,538  metre-kilt^rammes,  and  we  vriU  assmne  its  price  to  be  258. 
per  ton.  Equal  quantities  Of  force  can  then  be  obtained  by  the 
Dnming  ot — 

OoiJ  wurtiiig      liL 

Ofttmeal        „  85a, 

Butter  „        125t.        or        £  6    S«. 

Lean  beef     „        125i,         „  21    St. 

The  food  which  is  the  cheapest  enimterat«d  as  a  foioe  piodaoer,  is, 
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thiriy-fiTe  timeB  bb  ezpensiTe  as  ooal,  and  it  is  therefbie  not  voo- 
derfiil  that  luunan  laoour  cannot  compete  in  economy  with  that 
of  the  steam-engine.  Food  is,  indeed,  as  DondeiB  lemarku,  a  very 
deal  form  of  fad. 

We  have  now  oome  to  a  qneetian  which  is  infinitely  more 
complex  than  the  first,  and  which  embraces  the  most  impotent  of 
physiological  problems.  We  may  Hnppoae  onrselTes  acquainted 
with  the  composition  and  fbrce-Talne  of  the  food,  and  we  hare  next 
to  inquire  wlmt  changes  it  nndergoee  and  what  are  its  fanctionB  in 
the  otganism.  A.  complete  discuBeion  of  this  subject  would  be  an 
elaborate  tiestiBe  on  physiology,  and  eren  so  would  unfortunately 
afibid  bat  a  very  impenect  answer  to  the  qaestioiiB.  But  a  few 
points  must  be  briefly  glanced  at,  and  they  will  serre  as  an  intro- 
dnctioQ  to  some  recently  acquired  theonee  and  &ct8  of  great 
practical  importanoe.  In  the  nrst  place  it  is  essential  to  notice  that 
all  the  food  which  plays  any  important  part  in  the  body  is  first 
converted  into  blood.  The  processes  of  oigeslioD,  absorption,  and 
sanguification  have  this  for  their  object,  and  it  is  mmeceesary  to 
confer  them  in  detail  here.  It  is  in  tiie  blood  that  our  inquiry 
practically  commences.  That  the  blood  consists  of  two  parts, 
corpusdee  and  liqnor-sanguinis,  is  bmiliar  to  everybody,  and  it 
has  been  clearly  demonstrated  that  the  corpuscles  are  the  main 
agents  in  animal  oxidation,  taking  up  oxygen  in  the  lungs  and 
giving  it  out  again  in  the  couree  of  the  circulation.  Much  of  the 
oxidatitm  so  effected  undoubtedly  takes  place  in  the  blood,  and  to 
this  oxidation  is  attributed  by  all  physiologists  a  great  port  of  the 
heat  of  the  body.  According  to  Liebig,  it  is  non-nitrogenous  sab- 
stances  only,  sabstancee  denved  &om  tJie  starch,  lat,  and  sugar  of 
the  food,  which  are  oxidized  in  this  way,  and  no  work,  but  only 
heat  can  result  &om  the  ox^tion.  To  tne  nitrogenous  compounds 
of  the  blood,  the  albumen,  fibrin,  &c.,  he  asagned  the  exclusivs 
function  of  nourishing,  or,  as  it  were,  repairing  the  solid  tissues 
which  are  undoubtedly  subject  to  incessant  dismtegratioQ  and  decay 
as  a  condition  of  their  life.  He  accordingly  divided  the  constitoeDts 
of  food  into  respiratory  and  plastic  dements,  or,  to  use  a  mmpler 
nomenclature,  into  "  heat-givers  "  and  "  flesh-fcmnerB."  This  brilliant 
generalization  has  been  adopted  l^  the  great  majority  of  [^yno- 
logisbs.  There  can  be  no  doubt  t^t  natntive  matter  does  pass  out 
tlmingh  the  thin  vralls  of  the  capillarise  and  inigate  the  neigh- 
bouring tissues.  The  ceOs,  or  eJementary  parts,  of  which  a  tinue 
consists,  develop  and  grow  at  the  expense  of  this  nutritive  fluid. 
When  the  cells  have  completed  their  term  of  life  they  decompose 
into  siuipler  forms  of  matter,  and  pass  back,  together  with  the 
excess  of^the  nutritive  fluid,  into  the  blood.  This  restoration  to  t^e 
blood  is  no  doubt  chiefly  effected  by  the  agency  of  the  lymphatics, 
which  take  their  origin,  as  recent  anatomical  research  ms  shovni, 
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in  the  mtenpacea  between  the  capillaries.  In  iie  passable  tiuxmdi 
the  lymphatic  glands,  all  of  the  lymph  tii&t  is  Bosceptihle  of  we 
prooen  is  leconverted  into  blood. 

Closely  connected  with  Lieb^a  food  theoiy,  is  bis  theory  of  the 
origin  of  mnscnlai  work.  Ihe  final  resnlt  of  the  disintegration  of 
nrascnlar  tisHoe  is  nndoabtedly  its  oxidation;  bat  Liebig  asanmed 
that  this  was  the  immediaie  result  of  it.  He  snppceed,  and  it  is 
still  generally  snppoeed  by  phyaiologisfs,  that  a  portion  of  oxygen 
sepsiated  &om  its  combination  in  the  blood  and  trarersed  the 
walls  of  the  cspiUaries  with  the  nutritive  fluid,  and  that  as  fast  as 
the  new  cells  were  boilt  np  by  the  one,  the  old  ones  were  oxidized 
by  the  other ;  the  oxidized  and  now  lifeless  products  being  carried 
back  to  the  blood  to  be  nltimately  excreted  from  the  body  as  capable 
of  no  farther  use.  The  force  libeisted  in  this  oxidation  was  the  force 
which  oontracted  the  mnsde,  and  So  did  the  work,  lastly,  it  was 
aasomed  by  Liebig  that  inasmuch  as  the  moscular  tissue  was  formed 
from  the  fleah-finraerH  of  the  food,  and  was  almost  identical  in 
oomposition  with  them,  the  whole  work  of  the  body  was  derived 
fxom  the  fleah-fonners,  which  were  therefore  a  tme  measure  of  the 
amount  of  work  which  the  body  could  accomplish.  Wh^i  moscle, 
or  the  flesh-formers  of  food,  are  oxidized  in  the  body,  their  nitrogen 
is  chiefly  converted  into  a  crystalline  sabstance  called  urea,  the 
great  Imlk,  if  not  the  whole,  of  which  ia  excreted  through  the 
kidneys.  Hence  the  amount  of  urea  excreted  has  been  adopted  by 
Hanghton,*  and  subsequently  by  Play&iLr,t  as  a. measure  of , the 
amount  of  work  eflected  by  the  organism. 

But  these  briUiant  and  beftntiM  theories  enooontered  a  certain 
uaonnt  of  opposition  even  from  the  very  first.  Lawes  and  Gilbert, 
the  wdt-kuown  agricultural  chemists,  in  describing  some  experi- 
DtNitB  on  the  fattening  of  cattle  made  twenty  years  ago,  pointed  out 
that  the  amoont  of  area  which  a  pig  excreted  couM  be  doubled 
mertiiiy  by  doubling  the  amount  of  nitrogen  in  its  food,  fmd  this 
without  any  alteration  in  the  quantity  of  work  it  did.  Mayer,  in  a 
vork^  which  will  for  ever  remain  a  landmark  in  the  history  <£ 
Boienoe,  combatted  some  portions  of  the  theory  with  irreeistible  force, 
saA.  mcare  recently  Yoit  in  Germany  and  Dr.  Edward  Smith  in  Eng- 
land showed  Ihat  the  work  of  an  animal  could  be  enormously  in- 
ezaased  withont  any  proportionate  augmentation  in  the  excretion  of 
nrea.  This,  with  the  important  observation  of  Lawes  and  Gilbert, 
proved  conclusively  that  the  amount  of  work  done  could  not  be 
measured  \ij  the  urea  excreted.  The  theory  whidi  Mayer  supported 
with  such  abUity  and  which  had  indeed,  aa  Fiankland  pointe  ont^ 

*  *  DaUla  Quarts^  JodTDil  of  H«dicftl  Boiraoc^'Ttd.  xiviu.  H  teq. 
t  '  Od  the  Food  of  Man.  iii  relatioii  to  hii  Vaotal  Work' 
t  *  Die  Oritanisclie  Bewegung  in  fhrem  Zoaainmenhange  mit  4em  StcffirecbML 
UeUbroiiii.'  1S15.  _^ 
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beeo  Ibieehadowed  by  that  -wonderful  geniiiB  Bn  Ifoyo^,  of  Bkth, 
neerly  200  yean  ago,  now  b^an  to  rsrire,  and  Tisnbe  vent  bo  fitr 
as  to  argae  that  the  oxidation  ofmtiBcle,&t  from  boiii^  the  sole  canas 
of  mtiBcalAT  work,  contribnted  nothing  whatever  to  it,  bnt  that  the 
whole  of  the  work  waa  .done  by  the  combustion  of  &tB  and  hydiatea 
of  carbon  ^gar,  etarch,  &c.).  Tranbe'a  caloolationB  have  been 
shown  by  Profeffior  Dondere,  of  Utrecht,  to  be  incondnatre^  bat 
the  same  view  has  been  recently  maintained  by  two  Bwias  aoKania, 
Fick  and  Wislio^inB,  who  endeaTonred  to  establish  it  by  a  reir 
remarkable  experimmt.*  After  ahetaimDK  for  aome  bonis  from  all 
ixA  containing  nitrogen,  they  weighed  tbentselTee  with  their 
aocontrementa,  and  eet  ont  at  day-breaJk  to  ascend  a  neighbooiing 
mooutaiu,  the  Fanlhom.  They  asoertained  tibe  quantity  of  nitrogen 
excreted  dnring  and  directly  aft^  the  ascent,  and  calcnlated  from  it 
ihe  amoont  of  mnscle,  or  other  sabetanoe  of  similar  composition, 
which  must  have  been  deoompoeed  in  the  body  to  yield  it.  This 
was  easy  aiongb,  for  nitrogen  conatitntes  about  15  per  oent.  of  each 
of  these  snbstaiices.  After  applying  certain  neoeasary  corrections, 
they  found  that  the  nitrogen  mdicated  about  37  grammes  of  the 
dry  muscle  of  each  obaerrer.  They  then  proceeded  to  calculate 
the  amount  of  force  which  could  be  produced  by  the  oxidation  of 
this  quantity  of  muscle.  Franklaad  baa  since  determined  tKia 
expenmentally  in  the  same  manner  as  he  did  the  force-value  of 
food,  and  I  therefore  give  his  figures  as  being  m(»e  reUable.  -  He 
finds  that  it  is  68,376  metre-kilograDiniee ;  more  than  thw  amount 
of  work  could  not  poesibly  hare  been  efTected  l^  the  burning  in  the 
body  of  37  grammes  of  muscle.  What  then  was  the  actual  work 
BCcompliE^ied  by  the  two  experimenters  ?  The  mountain  was  1,956 
metres  high.  Fick  weighed  66  kibgrammes  and  WisUcenns  76 
kilogrammes,  and  these  weights  were  raised  to  fhs  top  of  the 
mountain.  The  w(^k  which  each  ezpeiimentw  accomplished  is 
therefore  found  by  multiplying  his  weif^t  \iy  the  height  d  the 
mountain.     It  is  equal  for : — 

Fick,  to  129,096  metre-kilogrammes. 

Wielicenus,  to  148,656  „ 

The  oxidation  of  muscle  therefore  will  not  account  for  one-half 
of  the  aotoal  work  done,  and  if  allowance  be  made  for  the  work  done 
by  the  heart  and  lungs,  and  for  the  &ct  demonstrated  by  Hudeu- 
bf^in,  that  the  force  developed  is  always  at  least  double  of  that  actually 
employed,  the  resolt  of  the  experiment  is  even  more  striking. 

One  part  of  Liebig'stheory,  that,  namely,  which  detives  moscnlar 
work  esMuaively  trom  muactuar  oxidation,  must  therefore  be  finally 
abandoned.    This  experiment  has  bat  supplied  the  fiTiiahing  blow  to 
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what  yna  already  nstttiable ;  for,  ovac  aparl  bam  the  reneaxdhta 
already  mentioned,  Dondera  had,  in  a  nuiatorly  essay  pnbliahed  in 
1864,'  proved  its  insnflicdency.  Fick  and  Wulioeoina  indeed  fisel 
themselvee  justified  in  ad<mtin^  the  hypotheaia  of  Tranbe,  hat  this 
ia  not  a  neoesaa^  result  of  their  experiment. 

We  have  before  na  therefore  two  opposite  TiewB  of  the  origin  of 
nmscnlar  power.  One  has  been  already  shown  to  be  in  its  entirety 
ontenable,  bat  are  we  therefore  to  oonclnde,  as  Fiok  and  Wislicenns 
have  done,  that  the  other  is  neoeeaarily  true  7  Most  important  con- 
Beqnencee  binge  upon  the  answer  to  uie  qoestion,  for  if  the  view  bo 
long  accepted  be  incorrect,  all  onr  notions  of  dietetics  must  be 
rensed. 

The  first  argument  which  is  bronght  against  the  new  hypothesiH 
ia  founded  upon  common  experience,  which  certainly  seems  to  teach 
tiiat  a  lamr  qnantity  of  fleab-foimeES  is  necessary  in  the  food  when 
extra  work  is  done.  The  snpoior  stroigdi  of  tlie  Brifjsh  narry  is 
Qgnally  asimbed,  not  witbont  probabili^,  to  the  qnantity  of  meat 
which  he  eats ;  and  Donden  sagadonslT  points  to  the  case  of  the 
horse,  which,  as  erery  one  knows,  may  be  fed  upon  graaa  when  in 
idleness,  bat  must  be  snpphed  with  oats — a  food  richer  in  flesh- 
formers — if  hard  work  is  expected  of  him.  Withont  aasigniag  too 
high  a  valne  to  arguments  of  this  kind,  it  must  be  admitted  that 
they  are  not  destitnte  of  force,  and  that  it  is  somewhat  difficult  to 
answer  them  upon  Tranbe's  riew. 

Bat  more  cogent  a^oments  are  not  wanting.  In  Ihe  first  place, 
it  is  not  literally  troe  t^t  mnscolaz  work  produces  no  alteration  in 
Uie  amonnt  of  nitrc^;en  exraeted ;  on  the  contrary,  a  small  thon^ 
irregolar  increase  is  always  noted,  a  fitct  which  has  been  confirmed 
witMn  the  Tmseot  year  bj  some  weU  conducted  experiioaitB  of  Dr. 
Farkes's.t  it  is  indeed  difficult,  as  Donders  remarks,  to  inu^;ine  hov 
it  conld  be  otharwise  in  many  cases,  for  some  animals  may  be  fed,  as 
Pettaikoffer  and  Voit  fed  a  d(^,  and  Sarary,  rats,  apon  food  oontaiuing 
nothing  bat  flesh-formers,  ui  such  oases  the  extn-wock  being  done 
at  the  expense  of  nitrogenoos  food,  must  be  attended  with  increased 
excretion  of  nitrt^^eo.  Moreover,  it  has  been  shown  by  numerous 
experimenters  that  the  disintegration  of  moscular  tissoe  is  always 
increased  by  musooUr  work.  Greatin,  creatinine,  lactic  add,  and 
sugar,  all  oi  them  producte  of  the  decomposition  of  muscle,  have 
been  found  to  be  present  in  more  than  the  usual  quantity  in  a 
muscle  which  has  men  repeatedly  ctmtracted.  Very  nearly  the 
whole  of  these  substances  an  oxidized  in  the  body  into  carbonic  aod, 
vater,  and  urea.  It  is  then&re  argued  that  the  oxidation  of 
muscle  is  as  Uely  to  oonlaibnte  to  the  motive  power  of  the  muscle 

*  Tnuulated  in  '  Dablin  Qimrteii;  Jonmal  of  MedJcri  SeiBUce,'  Febrnaiy  and 
Hkj,  1866. 

t  '  FroceediiigB  of  ths  Boyal  Sodety,'  Jan.  1M7. 
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as  that  of  the  so-called  remnntoir  elements  of  tlie  fiwd ;  and  I  find 
it  impoasible  to  dissent  nom  tnis  view.  Itanke,  in  his  splendid 
eeesj,*  haa  indeed  made  ose  of  these  &ctB  in  snpport  of  the  theory 
of  Liebig,  bat  TslnaUe  as  hia  reaeaiches  are,  uiey  can  hardly  be 
Baid  to  l^Te  made  ont  his  case.  He  proved  that  some  of  the  pro- 
ducts of  the  decomposition  of  mnscle,  and  particnlarly  kctio  acid, 
had  the  power  of  hindezing  or  even  of  arresting  mnscalar  morement. 
He  fonnd  ihat  the  feeling  of  fatigue  in  an  oTerworked  mna^  was 
mainly  due  to  the  accimmlation  of  laddc  add  in  it ;  that  it  could  be 
lemoved-  by  wsahing  out  the  lactic  acid  with  water,  and  induced  in 
a  muscle  which  had  been  long  at  rest  by  the  injection  into  it  of  a 
solution  of  lactic  acid,  ex  eren  of  an  aqneons  decoction  of  a  fiitigued 
muBcle !  From  these  and  numberlese  other  experiments  he  ai^ed 
that  the  amount  of  work  done  by  an  animal  was  nearly  constant, 
onusoal  muscular  exertion  being  always  followed  by  a  correeponding 
period  of  quiescence,  which  lasted  until  the  producta  of  dismt^Ta- 
tion  were  removed  from  the  muscles,  or  neutralized.  But  his  expe- 
riments, although  extremely  ingenious,  were  necessarily  only  of  a 
o'oalitatiTe  kind,  and  cannot  th^^ore  be  put  in  opposition  to  the 
direct  qnantitative  proo&  alleged  upon  the  other  side. 

But  there  is  a  third  view  of  this  great  question  which  was 
clearly  propoanded  by  Mayer,  but  which  seems  to  have  been 
anaccountably  neglected  by  later  phygLologists.  It  appears  to  me 
to  afFbrd  a  means  of  reconcdiog  many  of  the  difficulties  which  beset 
the  subject.  It  is  founded  upon  a  consideration  of  the  fonction 
which  the  blood  ftdfils  in  the  matter.  When  blood  traversa  the 
capillariee  of  a  muscle,  it  becomes  darkened  in  colour.  A  portion  of 
its  colouring  matter  is  reduced  to  the  purple  state,  fmd  at  the  same 
time  some  of  the  corpuscles  disappear.  During  muscular  contrac- 
tion tbese  changes  are  intensified,  and  the  loosely  combined  oxygen 
of  the  colouring  matter  may  even,  as  Lndwig  and  Sczelkow  have 
found,  be  reduced  to  one-third  of  the  average  amotmt  present  daring 
rest.  Hence,  muscular  contraction  is  attended  with  a  more  rapu 
consumptiDn  of  the  oxygen  of  the  corpuscle.  According  to  the 
current  theories  we  are  therefore  compelled  to  suppose  that  on  the 
stimulus  of  the  motor  nerve,  oxygen  leave?  its  combination  in  the 
corpuscle,  passes  through,  without  combining  with  the  easily  oxidiz- 
ible  constituents  of  the  liquor  sanguinis,  traverses  the  tbiTi  trolls  of 
the  capillaiy  in  company  with  the  outgoing  nutritive  fluid,  and  only 
exerts  its  force  and  produces  oxidation  when  it  is  in  contact  with 
some  comparatively  distant  muscle  fibre.  That  this  is  the  view 
usually  taken  by  physiologists  is  shown  by  an  incidental  remark 
made  bv  Dr.  Bence  Jones,  in  his  address  as  President  of  the 
chemical  section  of  the  British  Association  at  the  last  meeting. 


•  TetaDD»— Eiue  FliyatdogisohB  Studie,    Leipng,  1865. 
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Altodisg  to  one  of  Graham's  recent  disooTeriee,  he  ssid : — "  Thfl 
importanoe  of  this  diBCOTer;  in  metallnrgy,  and  its  applicatioo  to 
the  phyHiol{^  of  reepiratioii  ant!  tjf  the  pa$»affe  of  oxygen  from  the 
blood  into  the  texturet,  mnat  be  apparent  to  all,"  But  nothii^ 
oonld  be  mrae  unlikely,  on  chemiciu  gronnds,  than  such  a  mode  of 
oxidation.  Oxygan,  vhen  jnst  lib^ted  from  combination,  is 
nsnally  more  active  in  entermg  into  new  oombinatitms,*  and  yel^ 
here  we  are  called  npon  to  beueTe  that  a  great  portioa  of  it  leaves 
one  oombination  vithont  any  aeeignable  cause,  uid  remains  for  a 
time  in  a  &ee  state,  althongh  present  in  the  same  aolntion  with 
matters  for  which  it  has  a  great  affinihr.  That  the  oxygen  of  the 
oolonring  matter  is  capable  of  oombimng  directly  with  some  of  the 
nitrogenons  componnds  of  the  blood,  is  evident  from  aa  experiment 
of  Stokes's,  in  wnioh  a  eolation  of  Mood  was  found  to  reduce  ita^ 
when  pres^'ved  in  a  closed  vessel.  The  experiment  further  proves 
that  the  oxidizing  power  of  the  blood  ia  not  neceesarily  dependent 
upon  nerve-action,  althongh  it  may,  very  probably,  be  situated  1^ 
it.  Mayer  saw  this  difficulty  in  tno  current  theory  of  tissue-oxida- 
tion, and  met  it  by  placing  the  seat  of  all  oxidation  in  the  blood, 


and  by  assigning  to  the  corpuadea  the  ofBoe  of  effecting  directly  the 
whole  of  it.  Both  heat  and  nmscular  work  derive  their  source, 
according  to  bim,  from  blood-oxidation,  some  portion  of  the  oxid»- 
titm  yieUing  work,  the  remainder  heat.  He  says,  "  The  muscle 
produces  mechanical  work  at  the  e^>ense  of  the  chemicfd  action 
eqiended  in  its  capillary  veee^." 

Claude  Benmd  seems  to  have  adopted  a  similar  view,  and 
aipiBBacB  it  occasionally  with  great  clearness.  The  fallowing  pas- 
sage  occurs  in  hia  celebrated  'Lemons  but  ks  Idqoidee  de  lOr- 
ganisme:'! — 

"II  cet  infinitnent  probable  que  I'adde  carbonique  du  sang 
veinenx  resalfe  d'une  o^dation  qui  s'est  effectn^e  dws  le  globule 
sanguine  Ini-meme.  Lorsque  le  sang  traverse  lee  capillairea,  il  y 
auiait  entre  lui  et  lee  tissns  non  ^^ange  de  ^,  mats  peut-^itre 
^change  de  liqnides.  Far  suite  des  condifaons  nouvelles  que 
cr^erait  oet  ^cl^ge,  I'oxyg^ne  du  globule  serait  en  partie  employ^ 
&  0^1^  1«  csrbone  da  globule  Ini-mSme." 

This  therefore  is  the  third,  and  it  appears  to  me  the  only  tenable 
hypothesis  of  the  source  of  mnacnlar  power.  I  shall  speak  of  it  as 
Mayer's  hypothesis.  The  blood  is  the  seat  of  all  oxidation,  and 
therefore  tiie  originator  of  all  force  in  the  body.  Some  pert  c^  this 
force  is  evolved  in  the  form  of  moBcular  work,  the  gnater  part  of 

*  It  U,  howeTer,  liglit  to  add,  that  oxjKeti  ia  probkb];  held  in  morin^  in 
what  KeknU  cdls  "  molecular  Mmbiiution,  since  it  has  been  abown  that  ear- 
bonio  oxide  diqilaoes  tnaa  It  its  own  Tdome  <tloxjgBa.  In  tliia  caw  the  Ubwaled 
oxTgen  voold  Dot  be  more  Uno  nimJl;  actiTO. 

t  Vol.  L.  812. 
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the  TenuioSea:  m  that  of  heat.  How  it  oomee  abont  that  oxidation 
inside  a  capillary  is  converted  into  moficnlar  movement  ontside,  we  do 
Dot  know  with  certainty.  The  oonreision  is  eSeoted  onder  the  con- 
trol of  the  nervona  system,  and  we  may  therefore  venture  to  sapposB 
that  scHne  (^  the  foroe  set  &ee  daring  blood-oxidation  may,  throngh 
the  agency  of  the  nerves,  take  the  form  of  electric  currents,  which 
ai«  the  direct  agents  in  ihs  moBcnlar  work.  This,  however,  is  httle 
better  than  a  gncee,  and  as  soch  is  entitled  to  very  little  rdiance. 
The  fonctioD  4^  the  nerves  is  the  most  obecnre  of  all  physiological 

CbloaoB,  and  tits  difScoUir  which  it  presents  in  this  particulaT 
_  ^tothesis  is  not  greater  uian  that  which  enahtooda  all  others  on 
^  sabject 

The  eetablishmeDt  of  Abyer's  hypothesis  would  of  course  render 
meaninglees  the  oontroveiay  between  the  fii^wers  of  Liebig  and 
those  of  Tnrabe,  for  as  both  fats  and  carbohydrates  on  the  one  side, 
and  the  pioducbeof  mnaolemetamorphoBiB  aa  the  other,  are  oxidized 
in  the  Uood,  both  may  equally  be  sapposed  to  be  originators  of  mna- 
oular  power.  It  becomes  therefore  a  matter  of  the  utmost  import- 
anoe  to  test  Mayer's  view  by  every  means  we  possess.  I  think  it  is 
possible,  by  an  extension  of  one  of  his  own  lines  of  argument,  to 
approach  very  near  to  a  demmistrataon  of  its  truth.  He  pointed  ont 
that  the  fluid  which  passed  out  from  the  blood  through  the  walls  of  the 
eapillariea  was  afterwards  retnmed  to  the  blood  through  the  lym- 
^iatice,  and  that  the  quantiW  of  this  exudate  conld  therefore  be 
meesared  by  the  quantity  of  Ivmph.  In  this  way  he  calculated 
tiiat  not  one  per  cent,  of  the  blood  left  the  blood  vessels  in  the 
course  of  the  circuUtioa,  and  he  therefore  inferred  that  not  less 
than  99-lOOtha  of  the  total  oxidation  of  the  body  must  be  affected 
inside  the  blood  vessels.  Bat  this  argument  is  not  entirely  satiabo- 
tory,  for  it  might  be  objected  that  the  exndate,  small  though  it  was 
in  amount,  earned  with  it  a  suMdent  quantity  of  oxygen  for  tbe 
oxidation,  and  therefore  Csr  the  work  of  the  muscles.  I  nave  ther&- 
fi»e  suggested  another,  which  appeara  to  me  much  more  convincing. 
I  pniposely  exaggerate  every  elemeot  of  the  calculation,  in  order  aa 
fitr  as  possible  to  overstate  uie  case  against  me. 

The  first  thing  to  be  done  is  to  estimate  the  extreme  quantity  of 
fluid  yiiaoh  can  be  aupposed  to  exude  through  the  waUs  of  the  hlood- 
vessels  in  twenty-four  houn.  We  have  better  data  for  this  purpose 
than  Mayer  posseflsed.  Bidder  and  Schmidt  eetimato  the  quantity 
of  lymph  and  chyle  togethca:  daily  added  to  the  blood  at  28|  lbs. 
Of  tkLs  6^  Ibe.  ia  chyle,  whjoh  comes  from  the  food,  and  may  he  left 
out  of  the  calculation.  But  I  wiU  aasnme  the  quantity  of  lymph 
alone  to  be  80  lbs.  It  may  be  objected  that  some  of  the  exudate  may 
return  directly  to  the  capulariea  without  travereing  the  lymphatic 
system.  H  this  be  the  case,  the  quantity  eo  returned  could  not  be 
large,  aa  the  blood  flows  at  a  ccntaideraUe  pressure — a  pressure 
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vrhioh  would  tend  to  preTent  snoh  a  rehun.  Nerertli^eeB,  I  will, 
on  this  Buppositaoii,  double  the  smoant  already  giveai,  and  take  it  at 
60  lbs.  A  large  proportion  of  this  would  arise  firom  glands  and 
other  parts  wh^  do  little  or  no  mnacolBr  work ;  but  this  I  neglect. 
Finally,  it  may  be  urged  that  some  portion  of  the  exudate  may 
escape  as  perspiration  without  retummg  to  the  blood  at  all.  I 
therefore  add  €  lbs.  to  obriate  this  sonroe  of  emnr,  tatd  thoa  get  a 
total  daily  exudate  of  66  lbs.  or  30  kilogrammes,  fin  amount  which 
I  think  every  physiologiBt  will  admit  ia  an  extreme  overstatement. 

How  mncn  oxygen  can  posaiUy  be  supposed  to  puss  out  in 
solution  in  this  30  Dlogrammes  of  exudate  ?  Berzelius  found  that 
the  serum  (^  blood  would  not  dieaolve  more  oxygen  than  water 
would.  This  would  give  as  the  quuititr  of  oxygen  exuded  in 
21  hours,  less  than  1^  giammesj  bat  I  will  aesiune  that  Que 
exudate  will  dissolve  20  times  as  much  oxygen  as  this,  in  fact,  that 
it  will  absorb  more  than  the  mcnst  corpnsclee  of  the  blood  oi  the 
portal  vein,  which  are  superior  to  all  others  in  this  respect.  The 
estimate  is  so  extraTugant  that  it  is  almost  absurd  to  make  it.  It 
gives,  as  the  daily  exudate  of  oxygen  through  the  muscles,  25'74 
grammes.  If  the  work  of  the  muscles  is  done  by  oxidalaDn  outside 
the  walls  of  the  capill^es,  it  must  all  be  done  by  this  quantity  of 
oxygen,  and  it  is  easy  to  show  that  the  quantity  is  entirely  insuffi- 
cient for  tiie  purpose,  whether  it  were  employed  in  the  oxidation  of 
muscle  or  of  mt, 

25*74  grammes  of  oxygen  would  oxidize  17*31  grammes  of 
muscle,  andtiiUB  yield  a  force  of  31,210  metre-kilogrammes,  or  887 
grammes  of  fat,  and  thus  yield  a  force  84,070  metre-kilc^rammes. 

To  oompare  with  this  I  will  give  an  extremely  low  estimate  of 
tlie  work  accomplished  in  the  bpdy  in  24  hours,  omitting  doubtful 


Work  of  tbe  heart  (Doodsni)       .  .      70,000 

Work  of  the  limgs 10,000 

Work  of  tlu  idhoIm  ....      !0,000 


The  force  actually  generated  to  efiect  this  work  most,  as  Haiden- 
hain  has  shown,  be  at  least  double  the  above  quantity,  so  that  even 
upon  this  extravagant  calculation,  the  oxygen,  which  may  be  sup- 
posed to  pass  out  from  the  capillaries  to  toe  muscular  tissues,  can 
oftly  account  for  about  one-sixtn  of  the  work  done  br  the  muscles. 

The  establishment  of  Mayer's  hypothems  would  unfortunately 


not  hdv  us  much  in  the  solution  of  the  practical  question,  What 
k^  of  food  is  most  suitable  for  the  man  who  does  bfurd  work  ? 
Both  flesh-formere  and  heat-giTers  are  availaUe  for  the  purpose,  and 
provided  iha  former  are  suffident  to  repair  tin  daily  waste  of  the 
tissues,  it  is  posmbly  immaterial  wfaidt  u  employed.     Bven  tliiiL 
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JiowaTer,  is  not  oraiaJn,  and  as  we  ore  Htdll  ignomit  of  the  exact 
ration  which  tdonie  dimntegratton  bears  to  work,  we  cannot  as  yet 
pretend  to  determine  a  priori  the  quantity  of  fleeh-fbrmeia  neces- 
Barr  tmder  conditions  of  work.  The  practical  solution  which  expe- 
rience has  proTided  for  the  problem  most  for  the  prcBent  rule  onr 
dietary  sca^,  although  it  caa  hardly  be  doubted  that  a  niore  scien- 
tific knowledge  npon  the  sabject  will  before  long  be  gained. 


rV.  LIGHT  AND  DARKNESS. 
"WmsLow  OS  Light.* — Johns  oh  the  Buiro.t 

BBQisDma  the  nstnre  of  Light,  there  bare  been,  and  perhaps  may 
still  be  said  to  be,  two  distlDCt  theoriee  extant.  The  older  view 
oonceiTes  of  light  as  a  fbnn  of  matter,  infinitely  difTased,  but  still 
naUer,  whidi  is  itaelf  projected  from  the  Ught^mitting  body,  and 
fidla  npon  the  Biirroim£iig  objects ;  the  newer  theory  treats  light  as 
a  force,  and  necessitates  the  belief  in  an  iuterplanetuy  Etlier,  also  a 
form  <k  matter  infinitely  attennated,  bat  capable  of  being  agitated 
in  waves  W  the  Inminona  force.  The  latter  or  nndiUatory  theory 
of  light,  which  makes  it  to  be  a  mode  of  motion,  is  now  almost  com- 
pletely established,  and  although  the  human  mind  cannot  yet  form 
a  proper  conception  of  the  interplanetary  ether,  the  medium  acted 
vpsR,  still  that  may  be  said-  also  to  be  one  of  the  acknowledged 
beta  of  physical  science. 

Aroond  this  snbject  clnBter  many  eminent  reputations ;  tliat  of 
Neiwion  stands  out  the  most  prominent;  it  was  he  who  first 
analyzed  a  ray,  and  showed  it  to  be  fiir  more  complicated  thui  it 
appeared  to  be  without  the  intervention  of  the  prism.  The  elder 
HerBchel  and  Sitter  revealed  the  character  of  the  non-luminous  but 
calorific,  and  chemical,  or  as  Bobert  Hunt  has  called  them,  the 
Actinic  Bays.  Stokes,  Hunt,  Locke,  Joule,  Balfour  Btewar^ 
Tyndall,  and  many  others,  have  added  to  our  knowledge  of  the 
nature  and  efiect  of  light;  and  yet  that  knowledge  is  bat  in  its 
infancy. 

WonderM  as  are  the  operations  of  light  npon  inanimate  nature, 
operatioDS  which  have  caosed  it  to  be  employed  in  photography  to 
perpetuate  the  memory  °f  ^^  Hving  and  to  recall  most  vivial;f  i^ 
history  of  the  pest ;  still  more  wonderful  is  its  inflaence  npon  living 
fomiB,  whether  in  the  animal  or  plant  world. 
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Its  alisetioe  or  piesenoe  cansee  marked  modifications,  not  onlj 
in  tiid  oolonre  of  planls,  bat  in  tbeir  growth.  It  attracts  vege- 
table fonuB  or  pails  of  them  in  the  most  extraordinary  manna*, 
and  with  recurring  r^inlarity.  A^  wonderful  eight,  well  known 
to  mioroeoopistB,  la  that  of  the  Uttle  Tolvox-globator,  gathered 
in  a  green  mass  towards  the  light  when  some  water  containing 
theee  exqtueite  forms  is  exposed  to  its  infloenoe.  Every  child  has 
watched  the  snnflower  as  its  great  ronnd  &ce  ia  tamed,  as  though 
by  some  machineiy  within,  tura  follows  the  orb  of  day  in  its  conree 
throogh  the  heaTons ;  and  does  not  tJte  gastronomic  epicore  wdl 
know  that  his  asparagns,  if  carefally  bedded  ap  and  kept  in 
darkness,  will  not  have  ^  green  hue  which  it  assnmes  as  soon  as 
its  head  peeps  above  the  soil  ? 

And  es  to  men  and  animals,  we  have  only  to  look  at  the  stunted 
oreatores  of  the  dark  and  oold  regions  of  the  world ;  or  at  those 
who  are  bred  underground  or  in  the  dismal  courts  of  large  citiee  in 
our  own  temperate  zone,  to  be  satisfied  that  with  light  we  hare  robust, 
strong,  and  wellnleTeloped  bodies ;  and  without  it,  uie  reverse  of  these 
q^oaUties. 

As  we  have  already  stated,  the  nndulatory  theory  of  tight  is  now 
the  accepted  theory ;  and  altiioiigh  the  naiwe  of  the  interplanetary 
ether  whidi  fills  all  space  is  a  matter  of  individual  oonoeption,  yet 
the  presence  of  some  such  medium  must  be  recognized  along  with 
tiie  dynamic  theory.  And  when  we  come  to  ccmsider  the  natnre  of 
those  material  forms  and  organizations  which  most  be  permeated 
by  that  infinitely  attenuated  form  of  matter  before  light  can 
penetrate  them,  and  compare  some  of  the  transparent  solids  with 
nrnds  or  gaees  which  are  only  partially  translncent,  we  become 
still  more  puzzled  to  understand  the  character  of  the  mediom  apcn 
which  the  force  acts  that  we  term  light.  The  arrangement  of  the 
atoms  which  exclude  it  &om  one  portion  of  onr  precious  organ  of 
sight,  and  concentrate  it  in  another,  are  truly  marveUoas,  and  sad 
indeed  is  the  &te  of  the  creators  in  whom  the  natural  order  of  the 
parts  is  so  distorbed,  that  whilst  all  is  bright,  heavenly,  smiling 
light  without,  there  is  nought  bat  gloom  and  du'kness  within. 

Dr.  Winslow  tells  us  bat  little  worth  remembering,  and  almont 
nothing  that  is  new,  concerning  the  physiological  enect  of  Light, 
and  sums  up  bis  information  npon  that  portion  of  the  subject  with 
which  we  should  have  supposed  him  to  be  the  best  acquainted 


(namely,  the  influence  of  light  upon  the  insane),  with  the  admifiEion 
that  he  knows  little  or  nothmg  about  it,  and  in  these  words,  "  I  &eely 
admit  that  placing  but  little  fiiith  in  what  has  been  recorded  or  saia 


oa  the  subject,  I  have  not  kept  any  systematic  register  as  to  the 
effect  of  different  phases  of  the  moon  on  the  insane.'  * 

Of  the  modem  theories  of  light  we  take  him  to  be  ignorant,  for 

'  P.  23a  . 
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whikt  we  have  to  vade  thioa^  page  after  page  of  TalneleflB  goasrp 
ae  to  what  men  in  Bemi-civilized  ages  belieTod  concenung  its  natnre 
and  inflaences,  we  are  told  in  a  brief  aent^ice  that  "  it  wonM  be 
irrelevant  to  enter  into  the  diacnsaion  of  the  varied  theories  of  U^t 
that  hare  been  propounded."*  With  the  sdenoe  of  Zoology,  . 
too,  the  anthor  Beems  to  be  bat  little  better  acquainted,  and  nothing 
is  more  annoying  than  to  &nd,  that  aa  soon  as  he  approaches  a 
portion  tt  hia  snbject  at  all  likely  to  be  interesting,  he  dismiflses  it 
with  some  poaing  remark,  which  ahowa  that  he  has  never  given 
the  question  a  Berions  thonght  or  is  unable  to  desl  with  it  from 
recent  information.  Indeed,  it  wonld  have  been  better  for  the 
author's  repntati(Hi  if  be  had  left  this  work  nnpnblished ;  and  before 
he  sits  down  again  and  attempts  to  deal  with  a  snbject  of  soch  vast 
importance,  we  shoold  recommoid  him  to  keep  a  diary  of  his 
petsonal  observations,  which  wonld  be  sue  to  be  interestiDg  and 
valnaUfl,  instead  of  putting  togdiher  a  mass  of  nsele^s  informaticm, 
which  commences  with  nothing  and  ends  as  it  begins. 

Bnt  of  Mr,  Johns's  book  we  can  speak  in  a  widely  different 
tone. 

He  tells  ns  honestly  what  is  the  real  effect  of  darkness  upon  the 
minds  of  those  who  are  deprived  of  sight  Every  line  he  has  printed 
is  snggestive  and  fnll  of  meaning,  and  to  many  a  seeing  reader,  his 
story  of  the  blind,  their  works  and  ways,  will  give  ficeeb  light  and 
impart  new  sympathies. 

Some  persons  may  he  disposed  to  think  that  the  honest  estimate 
which  he  gives  as  of  the  mental  and  moral  qnalities  of  the  blind, 
might  to  some  extent  withdraw  public  sympathy  from  them,  bat 
that  will  br  no  means  be  the  case.  He  snows  indeed  that  they  are 
apt  throngn  neglect  or  indulgence  to  become  selfish,  suspicious,  and 
irreverent;  that  a  hnman  being  bom  blind  can  never  attain  the 
mental  standard  which  he  would  reach  if  he  bad  received  all  hia 
senses;  hut  these  facts  (which  apply  equally  to  the  deaf  and 
dnmb)  in  no-way  lessen  the  responsibility  of  those  to  whose  care 
the  luind  are  entmsted ;  quite  the  reverse ;  if  it  has  pleased 
Providence  to  deprive  them  of  a  certain  sense,  and  place  them  in  a 
position  of  inferiority  in  that  respect,  it  becomes  the  duty  of  those 
who  can  see,  to  use  every  possible  expedient  for  supplying  the  place 
of  the  missing  sense,  and  k>  keep  the  patient  clear  of  those  quick- 
sands, to  which  the  loss  of  eyesight  exposes  him. 

The  author's  account  of  the  progress  of  a  blind  boy  under 
instruction  is  deeply  interesting-  When  he  first  enters  the  Asylum 
or  School,— 

"  It  is  all  80  ntterlv  new  and  strange  to  him,  that  for  the  first 
day  or  two  he  is  entirelv  dependent  upon  some  pupil's  or  teach^'s 
hand  to  get  as  &r  as  the  scbool-room,  the  chapel,  dining-room,  or 
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basket-shop,  all  of  wUch  km  widely  ftpait,  but  first  impressioiis 
with  the  blind  Eire  all  in  all,  Emd  witnin  the  week  the  chances  aie 
that  ont  of  his  80  blind  fellow-pnpils  he  has  chosen  one  aa  a  com- 
panion and  probably  hia  friend,  and  for  Beveral  years  to  come,  who, 
if  need  be,  conveys  him  across  the  open  yard  to  anj  special  point ; 
to  the  dormitory  or  through  the  more  intricate  navigation  of  ataa- 
case  leading  to  the  band-room.  In  a  month  all  the  plain  suling 
is  fitirly  mastered.  He  can  find  bis  way  from  the  dining-room  (o 
the  basket^hop,  and  down  that  shop  150  yards  long,  just  to  the 
very  site  of  hia  own  box,  on  which  he  mie  to  split  the  withies  for 
basket-work.  He  knows  his  own  box,  too,  from  Smith's  and 
Brown's  on  either  side  of  him.  In  a  year  he  will  know  probably 
his  own  tools  from  theirs  by  some  little  flaw  or  featnre,  not  patent 
to  the  eye  of  the  looker-cm ;  in  a  couple  of  years  he  will  know  the 
handle  of  the  door  to  music-room,  ^o.  5  frsm  that  of  No.  6 ;  he 
will  nm  qnickly  with  a  half-finished  basket  in  bis  hand  frtim  the 
workshop,  across  a  wide  yard,  exactly  to  the  very  door-step  of  the 
open  sbed  in  which  is  a  tank  for  soaking  his  willow-work,"* 

Of  his  touch,  the  author  says  : — "  By  it  he  knows  his  own 
clothes  and  almo^  all  the  property  be  possesses :  his  tools,  box,  bed, 
hat,  fiddle,  enpboard,  seat  in  chapel,  school-room,  and  workshop ;  by 
it  be  reads  his  chapter  in  St.  John  and  Bohinson  Gmsoe ;  be  plays 
chess  or  dominoes,  works  a  smn  in  lone  division,  or  writes  a  letter 
home  to  bis  mother,  which  she  can  read  with  het  eyes  and  he  witti 
his  fingers.  By  the  help  of  touch  he  weaves  a  rng  of  colom^ 
wools,  embracing  every  variety  of  scroll-work  or  of  Sioae  pecniiar 
flowers  and  fruits  whicn  grow  only  on  carpet-land ;  or  fringes  with 
delicate  green  and  red ;  a  door-mat  for  a  lady's  boudoir ;  by  tonch 
he  teeg  any  curiosity,  such  as  a  lamp  from  the  Pyramids,  or  a  scrap 
of  mineral  which  you  describe  to  him,  and  which,  having  once 
handled,  he  always  speaks  of  as  having  seen.  He  thinka  he  can  read 
a  good  deal  of  your  character  by  touch  when  you  shake  hands  with 
him ;  and  when  he  has  heard  yon  talk  for  a  few  minutes  he  will  make  a 
good  gnees  at  your  age,  temper,  aHlity,  and  stature.  "Sauoderson" 
(a  blind  mathonatician  whose  history  the  author  gives  in  anotiier 
chapter)  "at  times  gaeesed  even  more  than  this.  He  bad  been 
sittmg  one  day  and  pleasantly  chatting  with  some  viaitors  for  an 
boor,  when  one  of  them  wished  the  company  good  morning  and  left 
the  room.  *  What  white  teeth  that  lady  naa,'  said  the  sarcastic  pro- 
fessor. '  How  can  you  possibly  tell  that  ? '  said  a  friend.  '  Because,' 
was  the  ready  annwer, '  for  the  last  half-hour  she  has  done  nothing 
bat  Ungh.'  "f 

I    The  author  describes  with  equal  vivacity  and  efiect  the  various 
employments  of  the  bhnd.      How  they  work  arithmetiG ;   emboBs 
letters ;   weave ;   play  chess ;   write  poetry ;   the  latter  he  believeB 
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tJisi  tiioee  born  h]hA  can  never  do  with  tdU  «fiect^  for  thai  oon- 
ceptions  of  external  nature  most  be  erroneooB,  and  he  shows  that 
ttwir  verses  are  rather  high-flown  than  poetical. 

Ab  r^ards  the  infidelity  of  Sannderson,  the  bhnd  znathamatician ; 
we  think  that  the  anthor,  who  is  an  orthodox  cleigyman,  takes  an 
erronooiiB  view  of  it.  There  are  maiij  considerations  which  have  not 
occurred  to  hiio,  and  he  jadgee  not  only  the  blind  mathematician, 
bnt  alflo  other  blind  people  somewhat  incorrectly  in  this  respect. 

In  the  first  place,  if  the  mathematician  had  teen  he  might  have 
been  jnst  as  great  &  sceptic ;  we  know  mathematicianfl  who  rec^nire 
mathematical  proo&  of  evei^ihing.  Kow  Saundetson  did  believe  in 
the  "  Clod  of  Newton.""  Again,  he  tells  nst  that  he  "  fell  into  excess 
in  matters  of  drink ; "  and  was  naturally  morose  and  sarcastic. 
Should  he  then  jndge  other  blind  people  by  snch  a  standard,  or  at- 
tribute Sanndeison's  scepticism  to  nis  bliadnesa  ?  Is  he  aware  that 
in  his  description  of  the  habite  and  character  of  the  blind,  he  ia 
himself  sometimes  a  little  hard  ?  He  most  see  great  contraste,  too ; 
a  tmst  far  more  impUcit  than  those  can  have  who  aee  as  well  as 
think ;  and  which  presents  in  greater  contrast  f^e  sceptidam  which 
he  beUevee  to  be  exaggemted  by  physical  d&rknes.  But  these  are 
trifling  Stilts  in  his  admirable  book. 

We  quite  agree  with  the  author  concemiog  the  form  of  embossed 
type  to  l»  employed.  It  should  "  resemble  as  nearly  as  possible  the 
type  in  ose  amoi^  seeing  men,  that  the  blind  scholar  in  learning 
to  read  may  have  every  possible  help  &om  the  remembrance  w 
letters  he  may  onoe  have  seen,  bnt  which  now  his  fingers  must  feel 
for  him,  or  aam  any  one  who  can  read  an  ordinary  book,  or  if  need 
be,  that  a  &iend  may  read  to  him.t  The  words  must  be  eorredly 
spelt  in  fill!  "  (not  phonetically  written,  as  in  some  systems  in  nae 
among  the  blind),  "  that  when  he  learns  to  write,  others  may  read 
his  written  words ; "  and  all  f^ould  be  clear  and  well  defined,  that 
his  hardened  finders  may  easily  trace  the  letters.S 

The  author  cites  some  wonderful  instances  of  retentive  memory 
among  the  blind : — "  Miss  Walker,  who  had  mastered  five  languages 
and  knew  all  the  Fsalms  and  New  Testament  by  heart,"  and  a  young 
man  now  in  the  school  in  St.  Greorge's  Fields,  "who  can  repeat  not 
only  the  whole  of  the  150  prayer-hook  psalms,  and  a  large  number 
c^  metrical  psalms  and  hymns,  as  well  as  a  considerable  amount  of 
modem  poetry,  including  Goldsmith's  '  Deserted  Village,'  bat — in- 
credible as  it  may  seem — the  whole  of  Milton's  'Paradise  Loet^' 
with  marginal  notes  and  a  biography.  B 

In  addition  to  a  large  amonnt  of  valuable  statistical  information, 
the  author  gives  us  some  usefol  hints  as  to  the  causes  of  Uindnees, 
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and  we  can  well  believe  thai  "two  of  its  ertaooheet  aOies"  aie 
"  ty^ns  Mid  scarlet  fever." 

Here  comee  snotber  piercing  cry  oq  behalf  of  the  poor  which 
reaches  to  onr  inmoet  Boius ;  a  err  for  pure  air ;  pnrewater;  light; 
roomy  and  cleanly  dwellingB ;  and  a  blow  at  that  great  cnrse  of  our 
dav,  the  gin-ehop !  Ask,  What  is  the  cause  of  dea&cies  ?  and  yon 
will  hear.  Scarlet  fever  and  typhns.  Whence  arises  btindness  ?  again, 
"Scarlet  fever  and  typhoB.  Ejalepsy?  "Typhus."  Insanity? 
"  Typhus."  Ask  again,  Whence  comes  scarlet  fever  and  typhus  ?  and 
the  aoBwers  are,  " Dmnbennees ;  overcrowding;  filth;  impure 
water ;  impure  air ! "  When  vnH  men  turn  their  earnest  thongbta 
to"  rrform  bills  "  for  the  core  of  theee  evils  ? 

Mr.  Johns  gives  some  short  bnt  interesting  bi(^raphies  of  Uind 
men ;  of  fiuber,  the  well-known  blind  naturalist;  Metcalf,  the  road- 
maker;  Stanley,  the  mnsidan ;  Sannderaon,  the  mathematician.  He 
also  tdls  some  hnmorona  anecdotes  of  blind  tramps  and  beetle ; 
and  gives  a  poetical  acconnt  of  a  visit  of  Mendelssohn  to  the^lind 
Bcbool  at  Zurich  : — 

"  He  waa  there  in  Qie  hot  snmmer  of  1642  to  rest  and  recruit 
bis  overiaxed  brain,  and  though  beoeged  by  a  crowd  of  eager 
musiciaiis  and  amateurs,  would  accept  of  no  invitation.  But  hearing 
that  the  pupils  of  the  Blind  School  were  most  miTinngj  as  they  said, 
to  see  him,  in  their  &vonr  he  made  an  exceptioD.  He  spoke  to  the 
ei^tleeB  asB^nblj  in  kindest  words ;  he  listened  to  their  songs  and 
ohomaee,  and  score  in  hand,  to  some  even  of  their  own  com<- 
pofiitions,  showing  clearly  his  interest  and  pleasure.  Seeing  a  cor- 
rection on  the  score,  and  finding  it  to  be  the  blind  musician's  own 
work,  '  It  is  tight,'  he  kindly  said,  '  and  makes  the  passage  more 
correct,  but  it  was  better  and  more  striking  before ;  take  care  that 
yoor  corrections  are  improvements — a  cultivated  ear  wants  no  roles, 
but  is  its  own  mk  and  measure.'  And  then  the  great  musLdan 
asked  permission  to  sit  down  at  their  piano,  and  wandered  away 
into  one  of  those  wild  and  tender  strams  of  speaking  melody  for 
which  he  was  so  Sunons.  His  silent,  wrapt  andienoe  listened  so 
intently  to  the  'song  without  words,'  that  a  pitt-fiJl  would  have 
broken  the  stillness.  One  by  one,  over  the  eager  &ces,  crept  the  air 
of  deep,  quiet  joy,  until  in  the  midst  of  the  great  flood  of  mingling 
harmonies,  a  voice  came  to  them  out  of  the  very  chorus  they  bad 
jnst  been  singing.  Then  their  enthnmasm  knew  no  bounds.  The 
great  master  had  carried  them  away  at  his  will,  to  heights  of  joy 
and  triumphant  pruse  bdbre  unknown ;  he  had  whispered  to  them 
of  sorrow,  and  the  cbudy  ways  of  life,  in  words  of  soft  imbtoken 
tenderness ;  and  now  he  stirred  their  inmost  depths  by  a  strain  of 
their  own  weaving,  into  which  he  poured  a  new  tide  of  hving  song, 
new  grace,  and  new  meaning.  Ko  words  could  tell  what  tber  felt ; 
they  oould  haye  pressed  him  to  their  very  hearts  for  joy.    This  v— 
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not  long  before  the  great  mnaiciaii'e  death ;  bet  be  still  liTes  in  the 
Blind  ScluxJ  at  Znnob,  and  there  still  remains,  as  a  predoas  rdic, 
Uie  master's  chair  in  which  he  sat."* 

With  this  extract  ttb  close  Mr.  Johns's  book ;  and  we  mnst 
admit  that  having  opened  it  with  a  critic's  eye,  and  with  the 
reviewer's  thooghtB,  as  we  advanced  in  its  pemsal  we  were  more  and 
more  sorely  tempted  to  "  cnt  it  np,"  and  to  transfer  the  ridi  and 
fertile  "  cuttings  '  bodily  into  the  pages  of  this  Joomal.  Bnt  that 
wonid  not  have  been  ^ur  to  the  anthor,  and  we  hope  that  the 
lengthy  extracts  which  we  have  been  led  to  insert,  along  with  the 
excellent  illastrationB,  which  we  can  nd  ^ve,  will  do  something 
towards  secnring  for  the  author  that  large  circle  of  readers  to  v\am 
his  honeBt,  trathfnl,  and  poetical  deecriptionB  of  the  works  and  ways 
of  die  blind  are  justly  entitled. 


V.  THE  STSTEMATia  STUDY  OT  ANNELIDS. 

1.  Johnston :  Caialogue  of  Worma  (Brit.  Mva.),  1865. 

2.  Einbeig:  Eageniea  Besa  (Aproditca),  1857. 
8.  Schma^:  Neue  wirbeUoae  Tkiere.  186L. 

4.  EhlerB:  Die  Bardenwurmar  (1st  Pari),  1864. 

5.  Malmgren :  Nordieka  Hafi-Annulater,  1865. 

6.  De  Qnatie&ges :  Arm^idesei  GSphyriene,  1855. 

7.  Malmgren:    Annviata   Tdychada   8petd)er(fue,    OrcenlanduB, 

laUiaidue,  et  SaamdinavuB,  1867. 

Thbbb  can  be  Httle  donbt  that  hnman  knowledge  and  science 
have  hitherto  presented,  and  will  continue  to  present,  the  same  order 
of  erolntdon  as  other  progressive  phenomena.  We  trace  it  &om  tiie 
simple  to  the  complex,  from  the  general  to  the  special ;  bnt  most 
markedly  and  distinctly  has  it  progressed  horn  the  comprehension 
of  plain  and  obvious  facts  and  appearances,  to  that  of  less  plain  and 
lefB  obvious  phenomena.  SmaJl  though  the  illustration  may  be, 
yet  it  is  worth  remarking  that  the  various  phases  throngh  whicib 
the  stndj  of  systematic  zoology  has  passed,  furnish  a  very  clear 
instance  of  this  progresa.  Omitting  the  elasafication  of  Aristotle — 
which  was  &r  in  advance  of  the  plmoeophy  of  the  contemporaries  or 
distnples  of  that  marvellouB  man — we  must  start  with  lannteos,  as 
the  &ther  of  modem  Zoology.  Of  invertebrate  KniTnulH,  he  only  dis- 
tinguished two  great  groups,  his  Insecta  and  bis  Yermea,  the  latter 
being  a  heterogeneous  aasemblage  of  all  the  creatures  whose  characters 
were  less  obmous  than  those  of  the  former.  Cnvier  aoparated  the 
MioUiiscs  and  Binged-worms  from  this  group  when  be  gave  to  the 
world  his  fourfold  division  of  the  animal  kingdom ;  but  these  same 
•  P.  oa  to  101. 
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Brnged-worms  and  his  Badiata  were  obecnre  gro^i  and  the  former 
have  np  to  the  latest  years  been  badly  treated.  Whilst  Linux's  In- 
aecta  have  been  eTerjvhere  studied  and  ardently  collected,  whilet  shell 
oollectore  and  concholoeiHte  flonriah  in  every  small  town  and  village, 
and  over  thirty  pounds  is  not  nn&eqnently  given  for  some  rare 
C^priea,  but  few  men  are  to  be  fonnd  who  wonld  hunt  out  worms 
frixn  their  secret  retreats,  or  keep  a  collection  of  their  beautiful 
forms  preeerved  in  spirit.  Linnfi  himself  knew  the  characteristics 
of  but  very  few  worms,  and  only  made  five  genera  of  Annelids 
(properly  bo  called),  making  thus  a  much  smaller  advance  upon  his 
pedecflssors  than  in  the  case  of  Insects  and  Molluscs. 

The  reason  of  this  is  to  be  found  in  the  general  ohecurity  snr- 
totinding  these  animals ;  not  only  are  they  ohecnre  in  their  habits, 
hiding  deep  in  sand  and  mud,  lurking  under  stones  or  in  the  crocks 
of  rocks,  but  the  differences  which  separate  them  specifically  and 
generically  &om  one  another  are  not  at  all  obviouB,  nearly  all  con- 
forming to  two  or  three  types  of  general  shape  and  appearance, 
whilst  many  are  minnte  andT  fragile.  Add  to  this  that  they  can 
only  be  preserved  in  spirits  or  similar  fluids,  and  the  list  of  diffi- 
eullaee  is  complete.  By  some  of  the  authors,  the  title  of  whose  works 
we  have  placed  at  the  head  of  this  article,  the  microscope  has  been 
used  most  auccessfolly  in  finding  sure  chMwrfers  by  which  many 
species  can  be  distinguished ;  and  under  the  auspices  of  MM.  Einberg, 
Malmgien,  and  Ffhlere,  the  stndy  of  Annelids  is  assuming  a 
character  of  certainty  and  definiteneas  which  cannot  &il  to  attract 
new  workers.  Notmng  can  be  more  beautifal  of  its  sort  than  a 
oollectioD  of  Annelids  preserved  in  Entirits,  many  having  the  most 

E>^eous  hues  and  toost  gracefttl  forms;  surely  it  will  not  be 
Dg  before  we  have  numerous  cdlectors  and  devotees  of  worms, 
who  vrill  of  course  call  themselves  Annelidologists  or  Scolecologists, 
or  by  some  other  equally  euphonious  title. 

We  wish  here  briefly  to  point  out  the  structures  which  are 
made  nse  of  in  arranging  Annelids  and  determining  their  species 
by  M.  Malmeren  and  his  colleagues,  leaving  eaas  the  general 
anatomy  and  piysiology  of  the  group,  in  which  there  is  very  much 
yet  to  be  learnt  and  done. 

The  term  "Annelids"  does  not  convey  to  the  mind  of  eve^ 
naturalist  the  same  meaning ;  and  it  is  as  well,  perhaps,  to  settle 
upon  some  one  of  the  limitations  of  the  group  given  by  various 
writers.  Cuvier's  Annelids  included  the  marme  bristle -bearing 
worms,  the  earth  and  frefdi-water  worms,  and  the  leeches.  Lamarck, 
Savigny,  and  others  included  vrith  these  that  curious  group  of 
ftfiimftla  connectiiig  the  Worms  and  Echinoderms — the  Gephyrea. 
Dr.  Johnston,  agam,  embraces  in  his  group  of  Annelids  the  soft, 
ciliated,  ringlees  Turbellaria,  whilst  MM.  Tan  Beneden  and 
Oervais  turn  out  the  Leeches  and  admit  the  Gephyrea.  .For  the 
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BtndeDt  of  ^ecicB  and  their  genend  Buperficisl  idatioDB,  there  cbd 
be  DO  doubt  that  Eblete'  gronp  of  Ghsetopoda,  Kubreunng  the  marine 
and  fre^-wat«r  briatle-beaiiiig  worms  (Bn^ienwTiTme^,  the  Po^- 
cheeta  aod  Iha  Oligochfeto  of  Grabe — to  the  exclusion  of  Leeches, 
GephTTiens,  TtubdlanatiB,  and  sach-like  donbtfol  orders — forms  a 
very  couTenient  and  weU-ltmited  field  of  work. 

Understaaditw  thns,  then,  the  term  Annehda,  let  tis  aee  what 
etrikiiifi;  diaractenstics  they  present  in  common.  In  the  first  place, 
the  body  is  owapoeed  of  a  series  of  more  or  lees  similar  risss,  &om 
wbidi  in  all,  a  smgle  or  donUe  seriea  of  homy  bristlee  or  oookleta 
is  developed  on  each  side  of  the  body.  In  the  marine  Chsetopoda  a 
B(^  appesida^,  or  "  foot,"  is  also  developed  on  eadi  side  of  most  of 
the  ni^B,  and  three  or  perhaps  more  of  these  rings  ooalesce 
to  form  a  head,  which  in  many  cases  ia  very  highly  organized.  In 
the  earth  and  &eeh-water  Gtuetopods,  on  the  other  hand,  no  foot  is 
ever  developed,  and  the  head  consequently  has  a  qnite  simple  form, 
deetitate  of  any  tactile  or  sensory  appendages.  The  modifications  . 
of  the  bead  and  feet  (in  those  specisB  poaaeediig  them)  and  the  form 
ctf  the  bristles  or  setie,  which  cequire  a  midoscope  oi  high  power 
for  their  exajuination,  ate  the  charsoterB  which  are  aTa^me  for 
generic,  specific,  and  otiier  divisions.  It  wonld  be  impossible  here 
to  nin  throngb  the  whole  group  of  Chaetopods,  which  embraoea  now 
many  htmdreda  of  spedes ;  we  may,  however,  take  one  or  two  ex* 
amp^  &om  Dr.  Maln^ren's  last  pablished  work. 

The  genus  Aphrodiia,  into  which  Linn^  threw  all  the  scale- 
beaiing  Annelids  ne  knew,  has  been  gradually  broken  np  into  nearly 
thirty  genera,  gronped  in  fonr  families.  We  have  selected  two 
common  species  belonging  to  the  same  family,  Polynoma,  but  to 
different  genera,  for  illnBtration :  the  one  is  the  Lepidonotut  «<piar 
matus,  the  ot^er  the  £at<mo^Aoe  imbriaaia;  they  are  both  about  an 
inch-and-^half  in  length,  and  frequent  the  same  habitats,  viz,  the 
nnder-snrfaoee  of  rocks  and  stones  within  tade-mazk.  These  two 
forms  and  the  species  allied  to  each  were^  till  the  observations  of 
Einberg,  kept  in  one  genns,  Lepidonotua,  as  defined  by  Leach.  In 
Figs.  1  and  2  the  heads  of  these  two  worms  are  drawn  very  care-- 
fol^  on  an  enlarged  scale.  In  each  there  is  a  more  or  lees  bi£d 
cephaho  lobe,  canying  two  pairs  of  eyes,  and  connected  with  a  median 
tentacle,  ft.,  a  pair  of  antennae,  a.,  a  pair  of  palpi  P.,  and  two  pairs 
of  tentacular  or  periatomial  cirri,  ^.o.  These  parts  and  their  bases 
are  all  disposed  aroond  the  oephaho  lobe,  and  form  the  head ;  bat  in 
L^ndanotua,  the  antemue  anse  from  the  tips  of  the  cephalic  fobe, 
whilst  in  Sarmotkoe  ibey  spring  from  iihe  base  of  the  median 
tentacle.  A  further  very  concise  oifierenee  is  exhibited  by  the  sde 
fixed  in  the  soft  feet,  which  are  broader  and  loore  ^siejdj  serrated 
in  one  than  theother  (Figs.  5,  6,  9,  10).  The  foot  diners  in  each 
a  little  also  in  the  proportion  of  its  parts.    It  is  an  example  of 
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(hat  sort  of  foot  which  is  divisiUe  into  two  bmnchea,  a  noto- 
podiinn  (miJ  a  neraropodiiun  (Figa.  7  and  8,  nto.  nre.},  each  of  these 
two  parts  carrying  a  cyKndncal  appendage  or  cirms  Mid  its  bTiDch  of 
Bete.  The  notopbdwl  dm  in  the  two  figures  differ  oonaideraUy, 
lea^nUing  the  peristranial  eirri :  they  are  snooth  in  L^idotuiiiu, 
bat  carry  abort  papiUoBe  haire  in  Sarmothoe.  The  gronp  to 
which  the  PolyninQa  belong  is  remarkable  far  having  fiat  scale-hk» 
bodies  covering  the  beck,  placed  in  pairs  on  the  alt^Dai«  rings,  or, 
aa  in  the  Si^dionina.,  on  nearly  every  ring.  The  ecalee  are  in 
nuoy  BpwieB  vwy  beantifal  objects,  and  fiimish  very  important 
means  of  distingnishing  forms.  In  the  genua  Lepidonotus  there 
are  only  twelve  pairs,  ^d  these  adhere  firmly  to  tKeir  attachment ; 
m  Sarmoiho«  mere  are  fifteen,  or  sometimee,  twenty  pairs,  triiieb 
very  readily  slip  off  from  the  body.  In  Figs.  3,  4,  the  scalee  of 
the  forma  we  ore  noticing  are  drawn.  Those  of  B.  imhrieata  ex- 
hibit the  greatest  variation  in  colour,  being  brown,  black,  pnrple, 
y^low,  or  mottled  with  these  colonra. 

Let  na  ^ance  now  at  another  very  different-looking  group  of 
Annelids.  The  Nereids  are  bog  gnake-Uke  worms,  ofl«n  attaining' 
a  lei^th  (^  ten  or  twelve  inohee.  In  the  plate,  the  head  of  Nsrois- 
jM^f^tm  and  some  of  its  setee  and  a  foot  are  drawn  (Figs.  11, 12, 13),. 
the  parts  homologona  with  those  of  the  Polynoina  joat  deecoibed- 
are  similarly  lettmed.  The  very  characteriatio  form  of  the  setse 
ia  of  great  valne  in  grouping  the  species  of  tins  fiimily  as  well  as: 
the  lobation  of  the  feet. 

The  sappreetdon- or  modification  of  the  parte  of  the  fbot  and  their' 
homolognes  attached  to  the  head,  constatate  the  eeeential  di&rences  of 
the  vanotia  tribes  of  marine  wonna.  In  some,  the  rings  immediately 
aneceeding  the  head  differ  &om  tfae  most  posterior  in  the  form  and 
character  of  their  appendages;  in  most  of  tneee  the  ^ipendages  of  the 
head  are  cnrionBly  modified  so  as  to  form  long  filamentona  bmnohiie, 
Fig.  16,  and  sometimes  also  in  tnbioolonB  ^woies  an  "  opercnlam  " 
which  doses  the  tabe  in  whioh  tii^  lire.  The  greater  or  less  develop- 
ment of  a  thoraoio  region  has  thna  led  to  the  division  of  marine 
Ghntopeds  into  two  principal  grottpe,  the  Errant  and  the  Sedentary, 
the  latter  group  comprifflng  those  in  which  the  tiioradc  region  u 
present ;  a  third  group  is  sometamee  distinguished  which  bear  o- 
snperficial  reeemblanoe  to  the  earth- woirns,  and  have  been,  br  some 
wntets,  BSHOoiated  with  the  Sedentary,  by  others  with  the  Errant 
fbnns.  The  modificationa  of  Qie  foot  and  ite  appendages  ore  the  most 
remarkable  in  the  Errant  gronp,  whilst  the  head  exhibite  the 
greatest  pecnliaritiee  in  the  Sedentarite.  In  PhyUodooe  (an  errant 
genus)  the  notopodial  cdrros  has  the  form  of  a  lai^  leaf-shaped 
appendage ;  the  rings  forming  [the  animal  being  v^  nnmeroos, 
there  are  oft«i  ntorethan  a  hundred  pairs  of  the  appendages,  fre- 
qnently  brillianUy  oolonred,  with  which  the  animal  rom^itfldf 


864  The  St/ttemaiie  Study  of  Annelidt.  [July, 

thnnigh  the  water.  In  Eunioe,  Nerine,  aod  Areaioola  bianchial 
£lfunenta  are  dareloped  in  counectioa  with  the  foot,  in  whidi  the 
red  flnid  of  the  worm  circnktes.  In  H^flix  the  eizri  are  very  long 
and  motdhfbrm,  attaining  in  s  kindred  genos,  OviUola,  a  lengm 
ocMisiderably  greater  than  that  of  the  worm's  body,  to  which  t£ey 
nran  attadied  like  eo  many  Gorgon's  locks.  In  PolyopihalmuB  an 
^e  »  derekiped  on  each  foot.  The  further  modification  of  theee 
jHtrta  leada  to  very  nomerons  minor  generic  divisionB,  all  reeting 
mainly  npon  differencee  in  the  form  of  the  appendages  and  sebe  in 
the  foot,  and  only  to  be  disoovered  by  attentive  and  catefid  examin- 
ation with  the  microscope, 

TariooB  fiums  of  settB  are  drawn  in  Figs.  14, 16, 17,  IS,  beloi^;ing 
xespectiTely  to  ^bellaria,  Prazilla,  Leprea,  and  Lenoodore,  and  ^ 
eqnaUy  chtuttcteristic  of  the  genera  and  species  to  which  they  belong. 
The  Oligochfeta  (&esh-water  worms)  have  not  reoeiTed  er^  as 
mach  attention  as  the  Poljclueta  (the  marine),  and  indeed  this  is 
not  snrprieing,  for  without  the  nee  of  a  microscope  applied  to  the 
aetie,  it  is  impoasible  to  distinguish  some  of  the  species  with  any 
oertainty.  Much  has  yet  to  be  done  with  this  group  of  Annelids ; 
for  it  has  not  at  present  been  touched  npon  by  Einberg,  Ehlers,  or 
Malmgren.  The  setse  are  fewer  in  number  in  this  gronp  (whence  its 
name)  than  in  the  one  we  first  looked  at,  and  there  are  no  appen- 
dages in  the  fimn  of  feet ;  hence  the  setie  become  of  still  greater 
importance  to  the  zoologist. 

In  some  Bpecies  (Tidnfex)  the  setie  are  hair-like  bodies;  in 
others  they  are  stout  and  short  (LttTnirious,  Phreoryatet),  Fig.  20, 21 ; 
in  others  again  they  have  a  bind  apex  ( Ci\,sdogader\y  fig.  24 ;  or  this 
sort  of  setee  may  be  aaaociated  with  other  haiT-liBe  ones  {CliieUio, 
£c,),  Figs,  22  and  23 ;  in  GtenodrUus  the  setce  are  pectinated,  Fig.25. 
There  aie  many  species  of  Ohgochieta,  though  the  group  is  iat 
less  unmerous  than  the  Polychieta.  They  are  to  be  fbond  m  moist 
earth,  in  the  ooze  of  stretuns  and  rivero,  and  in  sandy  soils  also. 
6ome  writers  contend  that  no  Oligochseta  are  marine,  whUat  it  is  cer- 
tain that  no  Polychieta  are  &esh-water  or  terreetriaL 

The  geographical  distribution  of  Chietopods  is  a  matter  of  which 
very  Uttle  is  known,  Schmarda's  and  Einberg's  works  being  the 
principal  sources  of  information,  whilst  M.  de  Qoatre&ge's  Tolumes 
oontain  figures  and  descriptions  of  many  foreign  speciee.  It  appeeta 
that  very  many  genera  are  ccamopolitaii  and  apparently  some  spe- 
dee ;  bat  on  th^s  matter  we  must  hope  for  sounder  information 
when  we  have  students  of  Annelids  as  ardent  and  numerous  as  our 
entomologists,  ornithologists,  and  other  specialiste. 

The  study  of  the  development  and  anatomy  of  the  Chietopods 
does  not  belong  to  the  specialist,  and  whilst  it  no  doubt  has  a  higher 
importance  than  the  mere  recognition  of  speoifie  difTerences,  cannot 
superiiede  such  work.     There  are  many  men  whose  minds  are  so 
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moalded  thai  the  power  of  inveetigstmg  anatomioal  and  emliyolo- 
gicol  Btrnctaree  doee  not  belong  to  them,  whilst  the?  nacy  posaeee  tha 
moet  acate  pei<mtioii  of  apecific  differences  of  mrm  and  exhibit 
great  patienoe  and  skill  in  toe  collection  and  arraDgement  of  epeci- 
inens.  There  are  other  men  who  have  no  sympathy  with  the  aocn- 
malators  of  species,  and  see  hnt  little  valne  in  Bnch  work,  devoting 
themsdree  rathei  to  anatomical  and  phyeiological  researches.  There 
is  work  for  both  classes  of  zoologiBtfi,  both  are  Taluable  labonrani ; 
for  men  combining  the  powers  of  the  two  are  few  and  &i  between. 
It  is  to  the  first  dasa  mat  we  look  for  an  extended  knowledge  of 
the  Annelida;  we  believe  we  have  shown  that  there  is  a  wide  bat 
well-defined  field  of  stndy  in  the  Cluetopodons  Annehds — and  trust 
that  some  fresh  workers  may  be  induced  to  enter  on  it. 

One  word  remains  to  be  said  with  r^ard  to  each  of  the  books 
in  particnlar,  the  names  of  which  stand  at  the  head  of  this  article. 

We  must  warn  intending  "  scolecologists "  against  the  '  British 
Mnseum  Catalogue  of  Worms,'  which  is  very  far  indeed  behind  its 
time,  and  will  be  of  bat  little  use.  It  would  be  nnjnst  to  blame  I>r. 
Baird  for  this,  whose  name  stands  as  editor.  The  work  is  really  tJie 
old  notes  aocomolated  daring  many  years  by  Dr.  J(dmston,  and  was 
almost  in  its  present  condition  ten  years  since,  when  it  was  qoite  np 
to  the  time.  Urnbe's  researches  on,  and  clasBification  of,  AnneUda, 
have  since  become  everrwhere  recognized,  and  now  the  Catalogue 
can  only  be  fonod  aseful  as  famishing  a  list  of  localities  and  some 
few  obeenrations  <m  habits,  ooloor,  &c,  by  that  very  exceUent 
observer,  the  late  Dr.  Johnston. 

Kinberg's  work  on  the  Aphrodiiea,  collected  1^  t^  exploring 
ship  '  Eiqg^e,'  is  of  great  vuae,  since  it  is  written  in  Labn,  con- 
tains the  definitions  of  many  new  genera  and  species,  and  is  well 
illostrated. 

Sdmiarda's  work  contaios  descriptiojis  and  coloured  illustrations 
of  a  great  number  of  species  from  all  parts  of  the  world. 

Ehlers'  Boratenwiirmer  promises  to  be  a  most  complete  and 
valuable  work  as  far  as  the  characters  of  genera  are  concerned.  The 
large,  finely  drawn  plates  are  among  the  moet  beaatiful  we  have 
seen.     The  work  is,  however,  chiefly  interesting  to  the  anatomist. 

In  1865,  A,  J.  Malmgreo,  one  of  the  ijideiatigable  Scandinavian 
zoologists  who  number  amongst  them  Sars,  Loven,  Bteenstmp,  LiU- 
jeborg,  Kn^er,  and  Kinbetg,  published  the  first  part  of  a  work  on 
the  North  Sea  Annelids  (5),  which  will  be  of  the  greatest  value  to 
the  English  Student.  The  descriptions,  localities,  and  sach  matters 
are  given  in  Latin,  and  hence  ignorance  of  the  Swedish  tongue  need 
not  deter  any  one  from  using  the  book.  The  part  already  issued 
contains  the  species  belonging  to  the  Aphroditocea,  Polynoinia, 
Acoetea,  Sigalionina,  Phyllodocea,  Nephthydea,  and  Lycorides, 
illnstratt-d  with  detailecl  draniiiga  of  the  heads,  sete,  feet,  aiid  other 

Uigilized  by  Google 


866  The  Sytlmudie  Stvdy  of  Jsmeiidt.  [Jnly, 

ftppendagee,  sxecnted  vitli  great  cue.  We  hare  also  leocaTed  from 
Dr.  MalmgreQ  an  illnatrated  Oatalogne  oi  the  northern  Amielide  in 
the  Stocuohn  Musentn,  in  vhich  many  additional  apeciee  are 
fignred,  and  some  valuable  remarks  on  uie  epedee  in  the  Britdsli 
]|£iseimi  odlection  examined  by  him,  are  given.  The  sTnonymy  of 
spedes,  which  ia  aiwayfl  a  tronbleBrane  matter,  is  nnnsnaUy  per- 
plexing in  the  Annelida,  and  Dr.  Halmgien  has  devoted  great  pains 
and  research  to  setting  it  on  a  r^ht  baas. 

The  brilliantly  illnstrated  voltimeB  pabliahed  by  H.  de  Qnatre- 
bfgm  in  1865  will  be  found  very  nsefiiL  They  contain  moet  excel- 
lent chapters  on  the  anatomy  and  general  natural  history  of  the 
olaas,  and  descriptimis  of  many  specdee.  The  absence  of  figures  (^ 
many  'of  the  new  species  renders  them  rather  ohecore.  M.  de 
Qnatre&^es  has  not  oonsented  to  the  minnte  generic  divisions  of 
some  of  his  contemporariee,  and  indeed  we  venture  to  tiiinlt  Dr. 
lihlmgren  has  carried  this  method  of  arrangement  a  little  too  &r ; 
in  the  &mily  Polyncana,  the  genera  proposed  by  Einberg  seem  to 
US  snffioieDtiy  minute — they  were  six  in  nranber ;  bnt  fir.  Uahn- 
gten  ia  not  content  with  less  than  seventeen. 

A  work  on  the  British  Annehds  and  TorbellsnanB  is  promised 
hj  the  Bay  Society.  I>r.  Mclntoeh  is  the  gentleman  who  has 
undertaken  this  ^^ganfdo  task,  and  he  really  needs  all  the  help  that 
can  be  given  to  him  by  local  and  other  natnralistB.  Specimens  and 
ooloored  drawings  &om  life  aie  the  only  way  in  which  this  help  can 
be  given,  and  we  tmat  that  Dr.  Molntoeh  may  not  long  have  to 
grapple  with  the  Annelids  smgle-handed. 


EXPLANATION   OF  THE   PLATK 
Iffoetomial  tentaole;  a.uiteiuuei  F.  palpi;  p.e. 


V\g.  1.  Head  of  Lapidtxtotiu  mtamatut,  after  Kinbeig;   L.  cephalic  lobe ; 

etomial  tentaole;  a.uiteiuuei  F.  palpi;  p. &  peristomial  cirri. 

Fig.  2.  HmA  ot  HaTmoOol  iatbrieata,  after  BUlutgrmi ;  letters  u  Id  Fig.  I. 


Yig.  3.  ElftHm  cf  Ltpldonotut  Htunutei^ 

Fig.  i.  EljttOQ  ot  HarmoOua  inibrieeia. 

Fig.  5.  NotopoditJ  Kta  of  £.  t^uatnaba. 

Fig.  6.  Keonpodial    „  „ 

Vig.  7.  VootiaiA  Kp^ndMgta  at  L.  tqaamaiMi,   n(&  nolc^Mdi*!  oiirnt ; 

lopodial  QOToa ;  i.  aefae. 
ng.B.  Footoffl'.fnbrioato;  letten  as  in  ^.  7. 
Fig.  S.  Notopodial  aeU  <^  H.  ^nbrieaia. 
Fig.  10.  NenropodialK'- 


Fig.  IS.  Foot  of  ^.  pdagiea  ;  tettete  aa  In  Fig.  7. 
Fig.  14.  Sot*  of  BMttaiia  ipimOom  (Malmgren). 
Fig.  IS.  Head  of  OAom  Atn«ri  (Hatmgren). 
Fig.  16.  Seta  of  PrtaOla  gradUi  (Malmgren). 
Fig.  17.  Seta  of  Ltprta  UOra  (HaJmgren). 
Fig.  18.  Seta  of  LmctAiTv  oOiata. 
Fig.  19.  Head  of  CUlMo  orvnan'ui. 
Fig.  20.  Beta  of  FhnoryiiM  Umkiamt. 
Fig.  21.  Set*  of  umbriijw  ten-Mtrfi. 
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Big.  24.  Beta  of  ChMtogatlet  vtrmiailarU, 
FiK.  25.  Seta  of  CUBodrihu  pardaUt. 

^Tbe  flgnne  ue  eolajged  to  difiennt  ictJea ;  the  wtm  uie  vaj  bi^f 


VI.  ON  THE  APPLICATION  OF  BEWAGE  TO 
THE  SOIL. 
By  catnie  man  is  improTident ;  in  the  midst  of  pleDt;^  lia  iswastefiil 
and  inoonaiderate ;  and  it  is  perhaps  one  of  the  chief  blessings  of 
civilization,  that  it  brings  with  it  conditions  calculated  to  reform  this 
defect  in  bis  character. 

Where  food  is  plentiful,  and  the  sutfaoe  of  the  earth  thinly 
populated,  men  thins  httle  of  economy  in  regard  to  the  prodncte  oi 
the  soil,  and  rarely  reflect  upon  the  necessity  of  providing  either  for 
their  own  fatnre  wants  or  for  those  of  their  posterity.  Bat  in 
those  conntnes  where  the  land  is  valnable,  the  population  crowded, 
and  where  men  are  dependent  for  the  snpply  of  their  wants  np<Hi 
the  industry  and  prodnctionB  of  neighbonnn^  states,  thdr  sense  of 
foresight  is  quickened,  and  th^  cease  to  think  of  to-day  only,  and 
seek  to  penetrate  into  and  provide  for  the  future. 

In  our  last  number  we  drew  attention  to  a  movement  which  has 
for  its  object  the  provision  of  improved  dwellings  for  the  artisan  class 
in  our  large  towns,  and  we  then  expressed  the  view  that  legisIatioD 
on  that  subject  is  of  &r  greater  importance  to  the  well-being  of  the 
oommimity,  than  any  enactment  in  connection  with  the  enfranchise- 
ment of  the  lower  classes  ;*  and  now  it  becomes  our  doty  promi- 
nently to  direct  attention  to  another  national  reform  which  will,  we 
feel  conGdent,  he  regarded  at  no  very  distant  period,BS  equalling  if  not 
exceeding  in  importance  either  of  those  to  which  reference  b^  been 
made ;  namely,  tne  ntiUzatioa  of  sewage,  especially  in  our  large  towns. 

Our  readers  little  dream  how  wide  and  numerons  are  the  rami- 
fications of  this  question.  The  sacceesfol  execution  of  the  scheme 
will  save  innumerable  lives,  will  conduce  to  the  comfort,  add  to  the 
means  of  support,  and  cheapen  the  food  of  the  poorest  as  well  as  of 
the  richer  classes. 

Without  such  a  reform,  our  dtiee  wonld  soon  become  (what 
portions  of  them  are  already)  centres  of  peetilence ;  meat  and  bread 
wonld  be  enhanced  in  value  even  more  rapidly  than  they  are  at 
present ;  waste  lands  would  remain  waste  lands  for  ever,  and  whilst 
we  should  neglect,  as  now,  the  most  osefol  fertilizing  agent  that  we 
poflsees,  casting  it  into  the  sea  as  an  alternative  to  prevent  its  pol- 
Inting  our  rivers  and  destroying  the  valuable  stores  of  fish  which 

•  "The Aitixaiu' and lAbooreri'Dwellinn Bill/*  QouterlTJotmialafSoftiKe,' 
No.  ziii,  p.  815. 
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they  oontBin,  we  Bhoald  still  be  obliged  to  import  at  sn  enormons 
cost  similar  materinls  &om  foreign  Unds,  which  are  beconnng 
mpidly  exhausted  by^  the  coiiataDt  drain  npon  them.  Certain 
prrndplee  are  now  well  established  with  respect  to  this  great 
qneetion,  and  these  may  be  enumerated  as  follows : — 

First,  in  regard  to  its  sanitary  aspect.  The  present  system  of 
disposing  of  the  refase  of  our  large  towns  by  lemoving  it  in  a  dry 
(or  we  shonld  rather  say,  moist)  and  solid  condition  is  nnbealthy 
and  difficult,  and  with  an  increasing  popnktion  it  will  become  more 
80  from  year  to  year. 

Great  care  will  be  necessary  in  effecting  the  change  from  the 
"  dry  "  to  the  "  wet "  system,  for  it  has  been  shown  beyond  a  doubt, 
that  the  larger  the  amonnt  of  fscal  matter  discharged  into  the 
sewers,  the  greater  will  be  the  difGcnlty  in  preventing  the  escape  of 
soxions  gases ;  and  it  was  recently  shown  by  an  opponent  of  the 
new  system,  that  an  imperfect  constmction  of  the  water-closet  or  of 
its  connection  with  the  sewers,  might  even  lead  to  the  poDntioD 
of  the  drinking-water  supplied  to  fiimilies  throngh  the  snction  or 
pase^  of  gaaee  from  one  set  of  pipes  to  the  other. 

To  obnate  these  difficulties  two  conditions  are  necessary ;  care- 
fdll^r  constmcted  appliances  for  receiving,  carrring  away,  and 
storing  (when  not  required  for  immediate  nse)  the  sewage  to  be 
utilized,  and  a  large  and  comtatU  vxUer-ntpply,  It  would  be 
wasting  our  own  time  and  that  of  our  readets,  to  discuss  the 
various  minor  objections  which  hare  been  raised  against  the  new 
system,  either  by  persons  interested  in  some  patent,  or  by  those 
who  have  bobbies  of  their  own  to  ride.  The  fiat  has  gone  forth, 
that  the  old  system  of  defecation  shall  cease;  it  is  troublesome, 
noisome,  degrading  {veru  degrading  to  those  labourers  who  are 
employed  upon  it),  and  barbarous;  and  it  Villij  its  hundreds 
annually  in  odt  large  towns. 

Jnst  as  we  have  plainly  stated  the  sanitary  difficulties  as  well  as 
the  advantages  of  tne  new  system,  so  we  will  now,  with  equal 
frankness,  detail  its  commercial  and  economic  benefits  and  idei 
likewise  to  its  difficulties.  The  immediate  and  undeniable  advan- 
tages which  have  already  arisen,  and  will  continue  to  result  from 
the  application  of  sewage  to  the  soil  are,  the  recovery  of  waste 
lands  and  an  increase  in  the  area  of  pasture  land,  and  with  it  a 
larger  supply  of  meat,  butter,  and  cheese.  To  these  advantages  we 
see  at  present  no  limit  even  in  Great  Britain.  It  is  mwely  a 
question  of  steam-power  and  iron-piping — and  there  is  not  a  sandy 
common,  foreshore,  or  plain,  which  may  not  be  ccmverted  into  » 
smiling  meadow,  yielding  repeated  crops  of  succnlent  grasses  for  the 
nourishment  of  innumerable  herds  of  cattle. 

Of  this  fact  there  are  proofe  enough  in  the  operations  which 
have  already  been  carried  on  for  a  century  on  the  Craigentinny 
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Meadows  below  EdinbniKh,  aod  which  yield  30  or  40  tons  of  gras 
per  acre ;  some  porta  of  uiese  meadows  haTe  been  recently  reclaimed 
from  the  aea-ahore;  cear  Itngbj,  where  Mr.  Lawee  foond  the 
produce  of  the  soil  to  be  in  direct  proportioa  to  the  quantitj  of 
sewage  applied  ;  at  Mr.  Marriage  a  larm  of  800  acres  near 
Croydon,  ^ch  is  ahoost  wholly  nuder  sewage  and  Italian  rye-grass 
(this  seems  to  be  the  plant  to  which  it  has  been  applied  with  the 
greatest  succeee),  and  where  80  or  40  tons  of  grass  per  acre  were 
mown  in  1864 ;  upon  ses-land  below  Shoeboryneea,  where  rye-grass 
having  been  sown,  and  manured  with  sew^,  at  once  became  fertile 
and  yielded  heavy  crops ;  and  the  case  recently  reported  in  a  letter 
from  the  secretary  of  the  Metropohtan  Sewage  Company  to  the 
'  Times,'  which  deserves  special  notice. 

The  work  was  done  apon  "  the  Lodge  Farm  "  neat  Barking,  and 
is  thus  described  by  Mr.  Morgan,  the  secretary ; — 

"  Kotwithstanding  the  previously  severe  weather,  a  crop  of  Italian 
rye-grass  was  cut  in  the  early  part  of  April  and  weighed  9  ttais  per 
acre-  The  same  plot  was  cut  a  second  time  on  the  15th  May,  the 
crop  weighing  12  tons  per  acre.  On  May  4  a  crop  was  taken  from 
the  adjoining  piece  of  hmd  which  weighed  18  tons  per  acre.  There 
are  some  70  acres  of  land  under  imgation,  which,  it  is  expected, 
will  cut  six  times  during  the  year." 

Now,  it  must  be  quite  clear,  that  with  meat,  batter,  cheese,  and  - 
milk  constantly  increasing  in  value,  the  enormous  additions  to  onr 

Ctnie  areas  which  are  sore  to  result  from  the  reclamation  of  waste 
3b,  cannot  &il  to  be  of  great  pubhc  benefit;  indeed  this  new 
source  of  supply,  coupled  with  the  increasing  consumption,  by  cattle, 
of  artificial  food  (such  as  linseed-cake,  rape-cake,  cotton-cue,  and 
palm-QUt  meal)  will,  we  hope,  in  time,  arrest  the  upward  tendency 
m  the  value  of  those  indispensable  human  requirements.  Ttw 
obstacles  to  be  contended  against  by  the  promoters  cf  this  great 
scheme  are  few,  the  chief  one  being  that  which  accompanies  aO 
new  undertakings,  namely,  prejudice.  Fortunately,  however,  the 
difi^ision  of  knowledge  amongst  the  farming  commnnity  spreads 
sjmost  as  rapidly  as  in  every  other  class ;  and  whilst  such  men  as 
Messrs.  Lawee,  Gilbert,  J.  Chalmers  Morton,  J^.  F.  Bateman,  and 
Mr.  Bobert  Nelson,  form  the  front  rank,  led  on  W  so  enthusiastic, 
bat  at  the  same  time  so  judicious  a  captain  as  Lord  Bobert  Montague, 
there  is  Httle  fear  for  the  ultimate  suocess  of  the  undertaking. 

The  most  recent  development  of  the  scheme  (briefly  referred  to 
in  onr  number  of  last  January*}  is  the  one  represented  in  the 
accompanying  plan  for  utilizing  the  sewi^  of  Liverpool  This 
gigantic  and  philanthropic  undertaking  will  fulfil  aU  the  con- 
ditions named  in  the  early  part  of  thia  essay.  It  will  relieve  the 
vast  and  unhealthy  tovm  of  Liverpool  of  one  of  its  chief  sonrces  of 
*  '  Jooml  of  Science,'  No.  xiU.    Agiieattatal  Cluontrle. 
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disease ;  will  provide  for  the  oonTeyanee  of  iite  right  thing  to  the 
ri^t  place — will  reclaim  whole  tracts  of  sand,  on  which  nothing 
now  thriree  bat  bfoom  and  mshee,  into  rich  and  froitfol  meadowB ; 
and  will  set  an  example  that  is  sue  to  be  followed  \rj  other  large 


From  the  oircnlar  which  we  have  reo^red,  it  wonld  appear  that 
the  promoters  of  the  Bcheme  (and  it  is  already  a  company  incoipo- 
ratea  by  Act  of  Parliament)  intend  to  prooeed  cantionsly.  At  ust 
they  mean  to  ooUect  the  sewage,  which  will  become  richer  and  richer 
every  year,  in  conseqnenoe  of  the  changes  taking  place  in  the  system 
of  defecation  at  Liverpool,  and  having  first  raised  it  by  steam  power 
just  oatside  of  the  town,  to  convey  it  through  a  system  of  pipee  into 
the  townships  of  JBootle,  Linacre,  Litherland,  Oirell,  Great  Crosby, 
little  Crosby,  Ince  BlnndeU,  and  Altcar,  comprising  an  area  of 
between  18,000  and  20,000  acres,  to  whidk  the  sewage  may  be 
profitably  applied. 

"  The  engineers  of  the  company  estimate  the  cost  of  dehvenng 
800,000  gallons  of  sewage  daily  as  ur  as  Little  Crosby,  and  phicing 
it  within  the  reach  of  the  &nnerB  of  about  5,000  acres,  at  about 
12,0002.  If,  howen^r,  it  was  deeoned  advisable  to  snpply  the  mtire 
area  comprised  in  the  above-named  townships,  the  quantity  rfr- 
qnired  would  be  on  the  average  one  million  gallons  per  diem,  the 
wwt  of  which  would  be  about  28,000?."  "If  a  braucb  pipe  were 
carried  up  towards  Maghull,  the  cost  would  be  increased  to  36,000/., 
and  the  area  would  be  about  26,000  acres.  Theee  would  comprise 
the  whole  of  the  engineering  expenses,  but  it  will  be  for  the  sub- 
scribers to  the  company  to  determme  the  extent  to  which  the  under- 
taking should  be  carried  at  its  oommencement. 

"In  the  township  of  Little  Crosby,  abont  2,000  acres  of  land 
belong  to  Major  Blundell,  who  is  &vourable  to  the  scheme,  and  has 
offered  to  place  at  the  disposal  of  the  company  a  considerable  area 
intersected  by  the  Liverpool  and  Bouthport  Bailway,  on  which 
sewage  may  oe  used  in  order  to  show  the  effects  produced  by  its 
application.  The  works  are  designed  so  as  to  snpply  the  fiurmers  in 
f£e  district  with  such  quantities  as  they  may  retjnire." 

The  chief  promoters  of  the  gigantic  undertakmg  are  Lord  Bobert 
Montague,  Mr.  Batsman,  C.E.,  Serjeant  Wheeler,  LL.D.,  £.  E. 
Muspratt,  Esq.,  the  Borough  Engineer,  the  Water  Engineer  of 
Liverpool;  the  corporation  aids  the  scheme  by  supplying  the 
sewage,  appoints  two  of  its  members  as  Directors  of  the  Company, 
and,  we  believe,  will  partioipate  in  the  profits  when  they  attain  a 
certain  stun. 

But  it  is  not  on  acoount  of  any  anticipated  commercial  advan- 
ta^  which  may  accrue  that  we  reoommend  the  pnbhc  to  enoouiage 
this  great  movement  (and  we  refer  of  course  not  to  one  [^rticnlar 
scheme,  but  to  the  Nati(Hial  nnderteldng).  Ever  since  this  Periodical 
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was  commenced  ve  bsTe  watched  it  eloeely,  and  its  deTelopment  vill 
be  found  noted  &om  time  to  time  in  oar  Agricnltnnil  and  Chemical 
Ghronicles.  Bat  now  it  ceasea  to  be  an  experimeatAl,  and  becomes 
a  practical  National  movement  which  deaerree  and  will  command 
the  sanction  and  Bapport  of  eTer7  sanitarian,  of  eTerr  agrionltarist, 
and  perhaps,  before  long,  of  too  many  needy  specalatorB.  Oat  of 
evil  cometa  good,  and  if  the  next  mania  ^omd  be  for  "  Utilization 
of  Sewage  Cwipany's  8hare«,"  and  it  should  even  min  a  few  here 
and  thefe,  tiie  nltunate  reaolt  of  flie  periodical  attack,  shoold  it 
manifeat  itself  nnder  this  aspect,  wonld  be  beneficial  to  the  great 
mass  of  the  population. 

Let  OS,  however,  trust  that  no  snch  means  will  be  resorted  to 
for  pa^ltiug  the  natijnal  enterprise;  let  ns  rather  hope  that  a 
growing  sense  of  responsibiUty  on  the  part  of  the  guardians  of 
health  in  oiir  large  towns,  and  the  anxiety  to  utilize  every  foot  of 
land  and  every  blade  of  grass  will  contribnte  to  bring  about  bo 
desintble  a  change  as  that  now  commencing  in  onr  sanitary  mti^ 
agricnltaral  arrangements. 

It  is  hardly  necessary  to  add,  that  the  movement  will  be  watched 
by  OS  in  the  fatore,  as  it  has  been  in  the  past,  with  earnest  anxiety 
for  its  snccees,  and  that  whenever  or  wherever  any  new  development 
may  jn-eseut  itself  it  will  always  be  hailed  with  satisfactioa  and 
encoaraged  to  the  atmost  of  our  limited  powers, 


VII.    THE  PEOGEESS  OF  SCIENCE  ABEOAD. 

1.  Semon    Pvhliea,   Anivermrio    viffesimo-se^imo   dd    Inditvio 

Medico  Valenoiano.   Yalencia :  Lnprenta  do  D.  Jose  M.  Oioin. 

2.  Qeohgy  and  AgHcutture.     By  E.  Bt.  John  Fairman,  P.G.S., 

F.B.G.8.,  &c.     Florence ;  printed  by  G.  Barbera. 

3.  Exferimenial  Invedigaiiona  connected  wi^  the  Svpj^y  of  Water 

from  the  Sooghly  to  Caleuita.    By  David  Waldie,'E8q.,  F.O.B. 
From  the  Joornal  of  the  Asiatic  Society  of  Bengal. 

4.  Iniereohnial  Exhibition  of  \%QQ— Mining  and  Mineral  8t»- 

titties.    By  B.  Brongh  Smyth,  F.G.S.  Lond.,  &c    Mdboame : 
BluadeU  &  Ford. 

5.  The  American  Naturaliit — a  Popular  lUuetraied  Magazine  of 

Natural  Bittory.    Salem :  Essex  Institate  (Trabner  ft  Co., 
liondon). 
How  apt  we  all  ate  to  ccmfine  our  observations  on  every  sabjeot  to 
the  limited  sphere  in  which  we  are  daily  accnatomed  to  move. 

The  artist  rarely  tronbles  himself  abont  the  pTodnctions  of  any 
pencil  bat  his  own,  or  that  of  his  immediate  neighbour ;  seldon 
does  the  litieraiear  of  one  coantry  watch  and  make  himself  ao- 
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qnaioted  with  the  poetiy  and  drama  of  oeighboiiniig  nalaoitB  who 
use  a  dififetent  tongue,  nnles  peichanM  one  or  two  brilliant  cems 
Bhonld  hare  been  tnnakted  and  set  in  the  formal  &ame  ca  hia 
natiTe  jeweller.  And  bo  too  it  ia  with  science.  There  are  buBj 
hands  at  work  in  every  part  of  the  world  gathering  ap  nature's 
treasures,  and  thonghtfiil  bmns  poring  over  her  secrete  and 
attempting  to  nuray^  her  mysterieB ;  bnt  how  little  do  the  men  c^ 
one  laiod  Diow  what  thoee  in  another  are  aboat  ? 

Soch  of  onr  read^s  as  are  Sccostomed  to  glance  over  the  list  of 
publications  which  are  forwarded  to  ne  for  review,  most  hare  been 
surprised  ircm  time  to  time  on  reading  the  titles  of  books  and 
essays  which  reach  us  &om  tta  distant  lands ;  but  all  we  can  do,  in 
the  majority  of  cases,  is  to  acknowledge  tiieir  receipt,  or  transfer 
some  Dovelt^  &om  their  pages  to  our  Chronicles  of  Science. 

Let  nfi,  nowerer,  to-^y,  drink  a  little  deeper  of  these  foreign 
draughts  ;  let  us,  for  ourioeity's  sake,  glance  cursorily  over  a  few  of 
the  pamphlets  which  have  just  reached  ub  from  various  parts  of  the 
world. 

Here  we  have,  first  of  all,  an  odd-looking  pamphlet,  innocent  <^ 
thread  or  paste,  folded  in  a  remarkable  sheet  of  pink  paper  fiiv  a 
cover,  and  printed  on  rough  dark-coloured  paper.  It  ra  called 
'  Sesion  FubBca,  Anivenario  vig^eimo-septimo  del  Institnto  H^co 
Yolendano ; '  then  comes  a  device  oomposed  of  snndry  skulls,  stills, 
hooka,  and  a  bust,  but  the  engraving  of  which  is  so  primitive, 
that  we  cannot  make  out  whether  it  is  mtended  for  Galen  or  .^lecn- 
lapius ;  and  on  opening  the  pamphlet  we  find  it  to  be  the  '  Discurso 
Inaugaral  pronunciado  el  dia  31  de  Marzo '  de  1867,  by  "  D.  Nor- 
verto  de  Areas  Benitez,"  Licentiate  of  the  Faculty  of  Pharmacy,  &c., 
to  the  Medical  Institute  of  Valencia.  It  nms  on  to  nearly  ninety 
pages,  treats  of  almost  everything  material  and  immaterial,  and 
whilst  its  orthodoxy  is  undoubtod,  it  does  not  tionvey  anything 
either  new  ot  interesting ;  in  tact,  it  is  essentially  Spfmiah  in  its 
character,  and,  as  will  be  seen  &om  the  following  statements,  per- 
mits no  biological  heresy  :-r- 

"  1*.  Que  el  instinto  y  la  inteligencia  son  espitnficamente  difer- 
entes. 

"  2*.  Que  por  el  instinto,  el  animal  se  mneve  sin  conocimiento 
de  causa."*  "  Que  no  hay  voluntad  ni  facultadea  sino  en  el 
hombre,  como  llevo  probado,  t  por  lo  tanto  almo."t 

He  beUevee  iustmct  and  mtelligence  to  be  specifically  different ; 
and  as  to  instinct,  the  animal  moves  without  consciousness  j  be 
beheves  that  be  has  proved  that  man  alone  has  a  will,  and  pro- 
ceeds then  to  show  that  his  soul  is  immaterial.  What  say  yon  to 
that.  Shade  of  I«marck  ?  and  you,  oh  I  Hnxley  7  believer  m  the 
imperceptible  transition  &om  "  mind  force  to  conscious  intellect  and 
•  P. ».  t  P.  6 
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■will  I "  Bead  Don  (or  Doctor,  we  don't  know  which)  Norverto  de 
Areas  Benitez,  and  forsake  the  errora  of  your  ways.  We  confesB 
that  we  arc  not  mach  flattered  by  the  very  small  iimuence  that  the 
'  Quarterly  Jonmal  of  Science '  seems  to  hare  ezerciBed  on  the  Hue 
blood  of  the  Yalentian  saTcmt. 

From  Valencia  to  Pisa  is  no  great  step ;  and  thence  we  receive, 
"  with  the  aathor's  compliments,'  another  little  pink  pamphlet  (this 
time  beantiMly  printed  in  English,  by  G.  Barbera,  Florence),  on 
"Glaology  and  Agricultnre,"  hj  K.  St.  John  Fairman,  F.G.S., 
F.U.G.S.,  &C.,  whose  object  in  publishing  bia  essay  appears  to  be 
to  iudoce  the  Italian  Govermnent  "  to  help  by  every  means  in  its 
power  the  people  to  snpply  the  expenses  necessair  for  carrying  on 
the  bnaness  of  the  coontry."*  "  Agricoltnre,"  he  says,  "  is  mora 
attended  to  in  Piedmont  than  in  any  other  part  of  Italy;  bnt 
although  Sardinia  abounds  in  mountains,  mining  is  httle  practised, 
and  the  mineral  wealth  of  the  country,  notwithstanding  that  it  is 
beheved  to  be  great,  has  never  been  ascertained.  In  thoeo  parts  of 
Italy  where  tne  principal  occupation  of  the  people  is  agriculture, 
it  is  allowed  on  all  hands  that  it  ia  not  a£l£illy  condnGt«d."f 
"  The  Government,  aided  by  men  of  science,  shoold  give  their  atten- 
tion to  this." 

We  mnst  now  wing  our  flight  to  Australia,  hut  on  the  way  let 
us  take  a  glance  at  whi^  is  doing  in  India. 

David  Waldie,  Esq.,  F.C.S.,  &c,  sends  na  a  paper  reprinted 
&om  the  '  Jonmal  of  the  Asiatic  Society '  of  Bengal,  describmg  hia 
"  Experimental  Investigations  connected  with  the  Supply  of  Water 
from  the  Hooghly  to  tSilcntta." 

"  The  subject  has  been  under  the  consideration  of  the  municipal 
authorities  of  Calcutta,  who,  as  is  well  known,  have  organized  a 
scheme  tor  the  supply  of  the  town  &om  the  Biver  Hooghly,  for 
the  carrying  out  of  which  arrangement!)  are  now  in  progress;  "J 
and  Mr.  Waldie  has  arrived  at  the  conclusion  that  "  as  regards  its 
organic  constituents,  the  Hooghly  water  token  near  Calcutta  is 
at  least  as  pure  as  any  of  the  waters  supplied  to  London ; "  "  during 
the  hot  season  it  is  mixed  with  sea- water  nuder  the  influence  of  the 
tides,  and  thereby  rendered  brackiah ;  this  can  be  avoided  by  taking 
the  supply  of  water  from  farther  up  the  river."§  Well,  we  sup- 
pose in  the  matter  of  beverages  the  good  people  of  Calcutta  cannot 
afford  to  be  over  particular ;  but  to  us  the  testimony  in  favour  of  the 
Hooghly  water  seems  to  be  at  least  questionabla 

The  '  Geological  Survey  of  India '  send  us  some  more  of  their 
magnificent  publications,  but  those  we  must  leave  to  our  Chronicler, 
and  continmng  our  flight,  we  will  settle  down  for  a  moment  or 
two  at — 

Melbonnie,  whence  Mr.  B.  Brough  Smyth,  F.G.S.,  sends  us 
•  p.  5.  t  P.  c  t  P- 1.  S  Pp-  32. 38. 
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some  mining  Btatigtiics  of  the  Colony  of  l^ctoria.  Tlie  progreea  of 
mining  in  tiis  Colony  is  indicated  io  the  following  extract,  and  the 
pamphlet  contains  an  exhaostdTe  description  of  what  is  doing  in  the 
Tarions  mining  digtricta : — 

"  Id  the  pre&tory  Essay  on  Mining  in  the  Colony  of  Victoria, 
which  was  poldiBhed  with  the  Catalogae  of  the  Victorian  Exhibition 
in  1861,  it  was  stated  that  the  lahonis  of  the  miners  were  confined 
almost  exdmvely  to  the  working  of^  and  the  extraction  of  gold 
from,  the  auriferous  rocls.  It  was  observed  that  the  extraordinary 
richness  of  the  goldfields,  absorbing  nearly  all  the  available  labour 
in  the  country,  nad  to  some  extent  prevented  the  exploration  of 
the  deposits  of  tin,  antimony,  iron  ore,  and  coal ;  and  a  hope  was 
expressed  that  in  a  short  time  other  minerals  and  metals  as  well  aa 

fold  wonid  attract  the  attention  of  the  capitalist, .  and  that  new 
elds  would  be  explored  and  fresh  sources  of  mdnstry  opened  op  to 
the  intelligent  nuner,  which  would  afford  employment  to  a  great 
number  of  persons.  This  hope  has  not  been  disappointed.  Whilst 
the  yield  of  gold  per  annnm  has  not  fiillen  off,  if  we  make  proper 
allowance  for  the  redaction  in  the  nnmber  of  rmners,  other  mmenls 
have  been  eagerly  sought  for,  and  large  areas  of  country  have  been 
prospected,  and  in  some  parte  thoroughly  en>lored. 

"  From  St.  Amand  we  have  obtamed  si^er ;  from  Beechworth 
and  the  heads  of  the  Latrobe,  fresh  supplies  of  tin ;  from  the  River 
Thompson,  in  Gipps  I^nd,  copper ;  from  Heathcote,  large  quan- 
tities of  antimony ;  irom  Cape  Paterson,  coal ;  from  Lai  Lai,  near 
Ballarat,  lignite ;  from  Omeo,  bismuth ;  from  Yackandandah,  molyb- 
denite ;  from  Pleasant  Creek,  the  Upper  Yarra,  and  other  localities, 
manganese ;  from  Bulla  and  Dunolly,  clays  suitable  for  the  manu- 
&cture  of  the  finer  Hods  of  porcelain ;  from  Gaetlemaine,  magueeite; 
from  Maldon,  Gastlemaine,  and  Meredith,  roofing  slates ;  and  from 
Beechworth,  diamonds. 

"  If  all  these  are  not  fully  represented  in  the  tables,  it  is  not 
less  certain  that  they  occur  i  and  that  in  due  time  they  will  add 
greatly  to  the  wealth  of  the  country.  Gold  mining,  however,  con- 
tinues to  he  profitable ;  and  it  is  not  probable  tbat  experienced 
miners  wiU  forsake  the  search  for  gold,  in  order  to  engage  in  other 
mining  operations  which  do  not  offer  enre  prospects  of  success, 
80  long  as  rich  quartz  reefs  and  auriferous  alluvions  lie  neglected." 

Commending  the  industry  of  Mr.  Smyth,  we  once  more  fiap  our 
wings,  and  sailmg  through  the  sky  for  many  a  weary  day,  we 
alight  at  length  at  the  door  of  the  '  Essex  Institute,'  Salem,  Mass. 
The  directors  most  not  be  offended  with  us  for  enlightening  our 
readers  aa  to  where  Salem  is,  inasmuch  as  they  set  us  the  example, 
by  informing  the  readers  of  their  new  and  beautiful  joomal, '  The 
American  Naturalist,'  that  it  may  be  obtained  bom  Messrs.  Trubner 
A  Co.,  London,  England. 
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It  is  a  beantifal  periodical,  and  aa  we  read  its  intradnctioQ,  we 
have  grpftt  hopes  of  its  permanent  success.     It  ends  thus : — 

"The  editorial  responsibility  seems  great^  and  nothing  bnt  the 
boimdless  wealth  of  nature  spread  out  before  us,  the  untiring  good 
will  of  oar  scientific  Mends  m  contributing  to  oar  pages,  and  the 

fiiomise  of  the  kindly  appreciation  of  the  public,  can  be  an  escnse 
or  our  appearance,  and  for  any  apparent  preenmption  in  oar 
bearing." 


'Whether  or  not  the  little  cat  is  meant  to  r^resent  the  "  appear- 
ance "  of  the  Editor,  we  are  at  a  loss  to  ezplam ;  but  we  do  nope 
that  it  is  not  intended  to  illastrate  the  mode  of  progression  of  the 
Bci(inti£c  world  in  America,  or  we  should  haTe  to  recommend  oar 
friends  to  exchange  with  the  '  Institute  Medico  Yaleaciano,'  rather 
than  with  ns.  Bat  as  we  have  said,  it  is  a  beaatifol  periodical.  The 
first  two  parte  contain  some  Talaable  and  well-illustrated  papera. 
Amongst  these  we  commend  to  ibe  general  reader  (in  No.  1)  Mr. 
W.  T.  Brigham's  visit  to  the  rolcano  of  Eilanea,  Hawaiian  Islands, 
in  1864-65:— 

"  Boston  could  easily  be  accommodated  within  this  crater,  and 
Vesariaa  would  not  moch  more  than  fill  it."»  "As  we  were 
sittingon  the  brink,  a  shrill  shriek  broke  through  the  night 
air.  We  conld  see  the  black  walls  of  the  crater  all  around  as,  and 
between  as  and  the  pathway  leading  ont,  a  line  of  watehfiies,  and  I 
was  quito  as  moch  impressed  as  my  natives  with  the  dtreM  stories 
thev  had  been  telling  me.  The  shriek  was  repeated,  and  it  was 
eTiaently  the  utterance  of  a  hnman  being  in  great  agony.  Light- 
ing the  lantern  we  had  brought  for  any  emergency,  we  went  slowly 
towards  the  place,  until  the  shriek  was  att^^  at  our  very  feet. 
We  hastily  examined  the  cracks  and  called,  bat  there  was  no  answer, 
and  all  was  still.  We  looked  everywhere,  finding  no  one,  and 
turned  to  go  bock,  thinking  some  poor  kanaka,  venturing  down  iu 
the  dark,  had  fallen  into  some  crack,  and  at  last  died. 

"  We  fiad  gone  but  a  few  rods  whea  the  ahriek  was  repeated. 
The  natives  clung  to  me  in  mortal  terror,  bat  I  insisted  on  going 
back,  and  placing  the  lantern  on  a  rock,  we  sat  down  to  await 
developments ;  it  seemed  as  though  the  question,  '  Are  there  any 
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apirits  present  ? '  was  qnite  gnperflnona.  We  Bftt  more  than  five 
minutes  in  silence,  and  I  conld  feel  the  poor  fellows  tremble  as  they 
sat  close  up  to  me.  Then  the  shriek  was  repeated,  but  we  saw  the 
spirit  that  made  it — a  jet  of  steam — and  my  boys  were  enconraged,"* 

The  crater  may  be  correctly  depicted  m  the  plate,  bat  it  is  not 
wdl  execated. 

On  technical  subjects  we  have  beautifully  illastrated  papers  on 
"  The  Land  Snails  of  New  Enghtnd,"  l^  E.  S.  Morse  (Nos.  1  &  2) ; 
"The  Moss  Animals  or  Polyzoa,"  by  A.  Hyatt  (No.  2) ;  "The 
American  Silkworm,"  by  L.  Trouvelet ;  also,  "  The  Fossil  Keptiles 
of  New  Jersey,"  by  Prof.  E.  D.  Cope  (No.  1) ;  «  Winter  Notes  of 
an  Ornithologist,"  by  J.  A.  Allen  (No.  1) ;  and  "  The  Fertilization 
of  Flowering  Flanta." 

The  leading  men  of  science  in  America  are  amongst  the  contri- 
butors to  the '  American  Naturalist,'  and  it  is  in  every  way  worthy  of 
the  great  nation  which  it  is  intended  to  interest  and  instruct. 

And  now  we  mu^  close  this  brief  notice  of  a  few  of  the  pam- 
phlelfi  and  periodicals  which  find  their  way  to  us  from  every  quarter 
of  the  glohe.  The  motley  collection  may  have  induced  ns  to  smile 
a  little  over  their  appearance,  bnt  not  the  less  do  we  value  tb^ 
contents.  They  betoken  a  growing  spirit  of  research  all  over  the 
world ;  and  the  very  delivery  of  an  Inangnral  Addrem  in  Yalencis, 
and  the  pubhcation  of  a  charming  popular  periodical  on  Natural 
History  in  Salem,  Mass.,  are  evidences  of  the  spread  of  scientific 
knowledge ;  of  an  increasing  taste  for  the  study  of  nature  and  her 
laws ;  and  we  should  feel  grateful  to  Providence,  that,  through  this 
interchange  of  thoughts  between  nation  and  nation,  between  mind 
and  mind,  we  arepermitted  to  obtain  a  glimpse  of  an  ever  unfolding, 
ever  spreading  Wisdom,  destined  one  day  to  illuminate  the  whole 
world. 
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CHRONICLES   OF   SCIENCE. 


1.  AGRICULTURE. 

Thb  Cattle  Plagne  ia  atiU  one  of  the  leading  agrionltaral  topica. 
ItB  reappearance  in  the  London  cowhoosee  wiwin  &.e  past  few 
weeks,  alter  ao  long  an  interval,  has  startled  ns  all ;  and  Agricnl- 
tnial  Societies,  beliering  that  it  is  the  reenlt  of  an  imported  poison, 
are  nrging  npon  Government  the  need  of  altogether  forbidding 
the  landing  of  live  cattle  &om  the  coatinent,  or  at  least  of  bUline 
all  &t  stock  at  the  port  of  debarkation,  allowing  milch  cattle  a^ 
other  Btock  in  "  store  conditioii  to  leave  only  after  a  safficieatly  lone 
qnazantine.  Bnring  the  last  weeks  of  May  the  disease,  which  had 
emce  January  altogether  lefl  the  metropolis,  reappeared  in  many 
cowhonsee  in  the  east  and  north  of  London ;  and  m  sereral  cases 
lai^  herds  have  been  swept  away ;  the  virolence  of  the  attack  being 
just  as  great  as  ever.  Ko  fewer  than  eixty  cows  in  one  herd  of 
ninety-five  were  taken  in  three  days  from  the  first  detection  of  a 
symptom,  and  the  whole  were  then  alanghtered ;  and  the  same  &te 
luis  overtaken  several  otlier  stocks.  The  whole  of  the  cattle  grazing 
on  Wormwood  ScmlDS,  for  example,  hare  been  thus  disposed  of : 
and  it  is  io  be  hoped  that  the  severity  of  the  measnree  which  have 
been  adopted  may  hinder  the  farther  extension  of  the  malady.  No 
attempt  at  cure  has  hitherto  succeeded.  Mr.  H.  Dixon,  who  has  as 
large  and  particolar  acqaaintanoe  with  English  herds  as  any  man, 
rslat«8  in  tlie  onrrent  number  of  tlie  En^isn  Agricnltoral  Sodety's 
jonmal  the  few  examples  known  to  him  of  any  attempt  to  deal 
with  the  disease.  His  evidence  amonnts  to  little  more  than  that 
isolation  has  saved  many  a  herd  that  was  in  danger,  and  that 
temediee  have  done  hardly  anything  whatever.  Thns,  Mr.  Davies, 
of  Cheshire,  had  saved  his  herd  for  some  months  by  nsin^  chlorine  gaa 
constantly  in  the  houses,  and  hyposulphite  of  soda  in  the  wfUet 
given  to  the  cattle;  sawdns^  too,  was  nsed  as  litter,  being  more 
cleanly  than  straw  ;  but  whether  the  safety  of  the  stock  was  due  to 
mere  isolation  or  to  this  disinfection  of  their  honsee  and  this  medi- 
cation of  their  food  cannot  be  certainly  declared.  It  was  not,  however, 
until  they  had  been  tnmed  oat  to  the  pasture  field  that  they  were 
attacked,  and  then  many  of  them  died.  An  iodine  ointment  rubbed 
on  the  chest  and  acting  as  a  oonnter-imtant,  served  in  two  or  three 
oaeea  to  give  relief  when  apphed  early  enou^ ;  but  in  only  nine  cases 
out  of  tliirty-flix  did  the  patient  recover.    Mr.  Aylmer,  of  Korfolk, 
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tried  clilcvoform :  of  ninety  head,  five  died  before  treatment,  six  were 
not  attacked,  and  no  fewer  than  forty-one  recorered.  Fall-grown 
beasta  had  an  ounce  of  chloroform  adminietered  to  them  each  time, 
calree  a  quarter  of  an  onnce,  and  others  in  proportion  to  their  age. 
A.  saturated  handkerchief  was  simply  put  in  a  bag,  which  was  hung 
cloBe  under  the  nostrils  and  tied  1^  a  string  behind  the  poll.  Five 
to  eevBa  minatee  was  generally  enough  to  produce  insensibility, 
and  the  cattle  were  kept  under  its  innnence  for  periods  of  &tnn 
half-«n-boar  to  two  honrs.  Seven  or  eight  doees  generally  effected 
a  core;  and  they  eeem  to  have  been  administered  twice  a  day. 
The  immediate  meet  was  to  sweeten  the  breath  of  the  animal,  the 
inflammaticai  and  fever  were  reduced,  and  unless  these  retamed 
within  the  day,  tite  case  was  hop^nl.  The  result  of  all  was  that 
in  July,  the  disease  having  appeared  in  April,  "Mr.  Aylmer 
fonnd  himself  with  a  clean  bill  of  health  and  with  upwards  of  50 
per  cent,  of  those  which  had  been  treated  ahve  and  well  in  their 
stalls."  Notwithstanding,  however,  the  few  examples  of  treatment 
which  seem,  like  this  one,  to  have  afforded  some  encouragement, 
it  ia  still  almost  universally  admitted  that  oar  only  preventive  is  to 
be  fbond  in  isolation,  and  our  only  hope  of  safety  in  immediate 
sUt^ter. 

The  journal  of  the  English  Agricnltoral  Society  contains  in  its 
cnrrent  number  a  large  mass  cS  very  valoable  information  on  the 
subject  of  steam  cultivatioa  It  has  been  long  admitted  that  a  tool 
drawn  across  the  land  and  stirring  ^  soil  or  ploughing  it  to  its 
fall  depth,  without  trampling  it  and  poaching  it  as. horses  do  when 
they  are  the  power  employed,  must  be  greatly  improved  in  its 
effiraency  as  a  tillage  implement.  Experience  has  perfectly  estab- 
lished ttiis  wherever  the  thing  has  lieen  pnt  to  toe  test  on  clay 
land ;  and  many  a  day-land  farm  which  could  not  formerly  be 
cultivated  except  daring  short  intervals  of  suitable  weather,  and 
then  only  by  a  staff  of  horses  which  must  be  kept  all  throagb  tiie 
year  for  the  purpose,  has  since  been  a  standing  advratisment  of  the 
superiority  of  that  cultivation  by  steam  power,  which  ooold  be  thus 
rapidly  accomplished  during  the  short  intervals  when  alone  clay 
land  ought  to  be  touched,  and  which  at  the  same  time  involved 
comparatively  httle  expense  when  the  tools  employed  lay  idle.  It 
vras,  however,  still  generally  feared  that  the  cost  of  steun  ooltiva- 
tion  was  excessive,  and  either  beyond  the  means  of  ordinary  English 
fiirmers  or  so  much  in  exoees  of  the  cndinary  experience  of  hrase 
tillage  as  to  be  dearly  bought.  The  large  nnmber  of  instances  col- 
lected by  the  Socie^s  oommiesioneni  has  now  suf&ciently  cleared 
up  whatever  was  debatable  on  the  subject.  They  vrere  instnict«d 
to  investigate  not  only  the  depth  and  character  of  steam  tillage  and 
the  improvanents  it  effected  in  soil  and  aabeoil,  bat  also  the  detail 
of  Hie  expenditoie  inomred — the  annual  expenses  connected  with 
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it  in  tear  and  vear  and  breakages,  and  all  the  oflier  drawbacks  to 
the  system.  And  the  ooneluaion  arrived  at  is  for  the  meet  part 
extremely  encouraging  and  will  no  doubt  promote  the  adopticm  <^ 
all  the  rival  plans  en  carrying  out  steam  cultivation  nnoer  the 
Tarions  circmnstaaoes  appropriate  to  each.  On  light  soil  as  well  as 
heavy,  the  advantage  ot  pnxnpter,  cheaper,  and  m<»e  thorongh  work 
done  by  steam  power  has  been  pcsfeotly  demonsbsted. 

Since  the  publication  <tf  the  report  the  subject  has  recdred  {oo- 
lon^ed  discnoDon  at  an  nniHaalfy  fall  meeting  ot  the  Agricnmual 
Society ;  and  it  was  declared  that  tiie  advantage  of  ateam  cul- 
tivation amounted  on  average  soils  to  at  least  eight  bushels  per  acre 
in  the  produce  of  the  grain  crops — that  arable  culture  is  by  means 
of  it  annually  becoming  both  eloper  and  better — that  the  drainage 
of  elay  einls  is  fiidUtated — that  wnile  the  direct  system  of  traction 
adi^tted  by  Heears.  Fowler  and  Ca  is  the  best  for  large  fields  and 
large  &rm8,  yet  the  cheaper  romid-about-system  with  a  stationed 
engine  and  windlaas  is  perfectly  satis&ctory  —  that  even  wheE 
coals  cost  20t.  a  ton,  the  power  obtained  &om  &d.  worth  of  them 
is  eqiial  to  the  day's  labour  of  a  hone — and  that  the  system  wherever 
it  is  adopted  is  improving  all  the  classes  interested  in  agriculture, 
and  is  thns  eatal^iahing  on  a  more  satis&ctory  basis  the  relations 
amcmgst  landlord,  tenant,  and  labourer, 

^e  revela^ons  made  in  a  recent  Blue  Book,  of  tlie  abases  to 
which  the  gang  system  of  employing  children  in  the  field  has  given 
rise,  have  excited  an  interest  during  the  past  i]aarter.  In  recently 
enclosed  districts,  the  cottage  aconnmodation  is  especially  deficient. 
Labourers  Uve  in  widely  separated  villages,  and  the  labour  of  boys 
and  girls  in  the  fields  being  needed  on  arable  land,  they  have  to 
walk  many  miles  to  and  &om  their  work,  and,  being  employed  at 
particular  seasons  on  different  fanns  &om  their  puents,  and  thus 
collected  in  bodies  under  gang-masten,  they  are  liable  to  all  the 
risks  which  association  with  tiie  vicious  among  themselves  and 
subjection  to  an  unfit  foreman  sometimes  entail  upon  them.  Bo 
much  fbeling  has  been  excited  on  the  subject,  that  it  is  probable 
SGsne  legislation  may  ensue,  limiting  the  age  at  which  girls  and  boys 
shall  be  employed  in  this  way,  as  well  as  the  distance  from  th^ 
hcooe  b^ond  which  they  shall  not  be  allowed  to  work.  The 
condition  of  the  agricultural  labourers  which  has  thus  been  &>roed 
upon  oar  attention  by  a  Boyal  Commission,  is  also  bdng  urged  on 
public  notice  hy  themselTes.  At  Gawcott,  in  Bnckinghamahire, 
Qiere  has  been  a  strike  amongst  them  for  higher  vrages,  apparently 
a  pofectly  spontaneous  act,  which  has,  we  believe,  resulted  in 
the  jaen  out  ol  wwk  being  gradually  drafted  off  to  other  districts 
at  better  -paiA  employment ;  and  at  Halberton,  in  Devonshire,  the 
auna  mooecB  has  Men  going  cm,  <HgaiU2ed  and  carried  out  by  the 
dergyaun  of  the  pwish,  to  the  great  onnoyaDCe  4^  the  onployen. 
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Though,  howeTet,  in  theee  two  esses,  Qie  prooon  has  obtrnded 
ito^  on*  public  attentioit,  it  must  not  be  supposed  th&t  it  is  only  here 
thftt  it  has  been  in  operation.  Almost  OTerjwhere  the  gradual  rise 
of  wages  in  agricultural  districts  is  in  piogreas.  Yonng  nien 
refuse  emploTment  at  the  current  rate,  and  go  elsewhere  fi>r  work, 
and  employers  are  forced  to  pay  a  larger  sum  to  their  suoceesora. 
In  this  way,  we  may  hope  that  the  improved  conditioD  of  the 
labouring  class  will  ^aduaUy  extend,  and  better  cottages  and  greater 
comforts  will  be  offered  to  retain  the  hands  that  ffni^rB  need.  In 
some  few  instances,  attempts  have  been  made  to  introduce  the 
co-operative  system  into  i^ricalture.  X«bonrerB  have  been  oSered 
a  slmre  in  the  profits  of  the  btudness ;  the  capital  of  the  employer 
receiving  a  fixed  annual  sum  as  interest,  the  labour  of  the  work- 
man receiving  a  fixed  weekly  snm  as  wages,  and  the  surplus, 
if  any,  being  divided  according  to  a  proportion  mutually  a^«ed 
upon  between  the  two.  This  system  is  le«i  likely  to  gain  ground 
in  forming  (where  so  many  risks  are  nm,  and  where  the  surplas 
may  be  sometimes  large  and  sometimes  less  than  nothing)  thui  it 
is  in  trade  or  manu&cture,  where  the  risks  bemg  leas,  the  returns 
are  mnch  more  uniform.  Any  attempt,  however,  to  attach  to  one 
another  the  various  cksses  interested  m  agricultmre  is  praiseworthy, 
whether  it  be  organized  in  tbis  wav  or,  better  still,  be  the  fruit  of 
personal  relatioimip  and  friendship  between  the  ranployers  and 
their  workmen,  and  their  bmilies  one  by  one. 

The  subject  of  emigration,  hitherto  discussed  chiefly  in  con- 
nection with  an  over-population  of  the  labouring  class,  has  during 
the  past  qnarter  been  the  snbject  of  a  lecture  before  the  London 
Farmers'  Club,  in  connection  rather  with  our  surplus  numbers  in 
the  class  of  agricultural  employers.  And  the  Bev.  G-.  Smythies  has 
thus  pointed  out  to  formers  and  their  fomilies  the  opening  that 
exists  in  the  United  States,  in  Canada,  at  the  Gape,  in  Australia, 
and  in  the  countries  adjoining  the  Eiver  Plate — the  opportunities 
for  a  prosperons  agricultural  career,  where  a  smaller  capit&I  with 
the  necessary  industry  and  skill  will  suffice  to  produce  a  better 
income  than  can  be  obtained  from  forming  here.  A  work  by  Mr. 
Latham,  tor  many  years  resident  near  Buenos  Ayree,  in  which  the 
agricultural  advantages  of  that  Deighbouihood  have  been  impartmllv 
related,  has  been  lately  published  by  Meesi^.  Longman,  and  it  is 
significant  of  the  ov^flowing  numbers  in  the  upper  agricnltuial 
clasa,  that  the  whole  edition  has  met  with  an  immediat«  sale. 

Among  the  agricnltnml  puhhcations  of  the  past  quarter,  we 
must  not  forget  the  volume  by  Dr.  Sellar  and  Mr.  H.  Stephens, 
of  Edinburgh,  on  "  Physiology  at  the  Farm  in  aid  of  Bearing  and 
Feeding  Live  Stock"  (Buckwoods),  which  well  deserves  to  be  widely 
studied  by  tlie  former,  as  a  clear  fuid  satisfoctory  expositwD  of'  tlis 
Physiology  and  CSi^iustry  of  nutrition,  and  a  description  of  Oie 

Uigilized  by  Google 


1867.]  Agriculture.  371 

methods  by  which  agricoltniiafB  may  turn  the  information  thus 
giTen,  to  accoont  in  practice. 

The  FroceedingB  of  the  Society  of  Arts  mnst  not  be  forgotten  in 
our  Chrouicla  At  Mr.  Harry  Gheeter's  suggestion,  an  energetic  Food 
Committee  of  that  body  has  been  employed  in  collecting  and  dis- 
seminating  information  on  the  importi^on,  marketing,  prettervation, 
cookery,  Ac,  of  all  kinds  of  meat — on  the  natnie  of  the  Tnilfc  trade 
by  vhich  London  is  supplied,  and  on  the  supply  of  milk  in  country 
districts — alBO  on  the  ecooomical  posaibihties  of  the  float  mann&c- 
tnre.  A  rery  useful  maea  of  &ctB  has  been  thna  collected,  which 
must  ultimately  exert  good  inflnence  cm  the  rarions  departments  of 
the  trade  in  food.  Frofesaor  John  Wilson,  of  Edinburgh,  has  called 
attention,  through  this  committee,  to  M.  Mouri^e'  pW  of  dealing 
with  wheat,  by  which  only  the  outer  cuticle  of  the  grain,  containing 
nothing  that  is  digestible  as  food,  is  removed.  The  bran,  which  is 
at  present  taken  irom  the  flour,  contains  no  less  than  15  pet  cent,  of 
usmi  nitrogenous  ingredieDts,  and  is  iieelf  15  per  cent,  of  the 
whole  grain.  The  cubcle  which  M.  Monties  removee  is  only  4  pet 
cent,  of  the  wheat,  and  it  is  not  only  worthleea  as  food  but,  owmg 
to  its  absorbent  nature,  it  is  absolutely  mischieTous,  by  increasing  the 
difficulty  of  storing  and  keefong  the  grain.  The  decorticated  grain 
will  pack  closer,  keep  better,  ^id  yield  a  larger  quantity  of  more 
nutritious  flour  than  the  whole  mieat  dealt  with  as  it  is  by  the 
ordinary  English  miller. 

Yet  another  matter  connected  with  the  Society  of  Aria  has  to 
be  reported.  It  has  oflered  a  handsome  prize  for  the  best  account 
of  hwrest  process  in  this  and  other  countries : — "  Whereby  cut  com 
may  be  protected  from  rain  in  the  field ;  whereby  standing  com 
may,  in  wet  seasons,  be  cut  and  carried,  for  drying  by  artiflGial 
process ;  whereby  com  so  harrcsted  may  be  dried  by  means  of  ven- 
tilation, hot  air,  or  other  methods,  with  suggestions  for  the  storage 
both  in  the  eat  and  after  thiashing ;  and  whereby  com,  sproated, 
or  otherwise  injured,  by  wet,  may  be  beat  treated  fiw  grinding  or 
feeding  purposes."  The  whole  must  be  supplemented  by  a  state- 
ment of  the  psctical  results,  and  of  the  actual  cost  of  each  system 
described;  fmd  authenticated  estimates  must  be  given  of  any 
process  ptopoeed  for  adoption,  hosed  upon  existing,  possibly  incom- 
plete, expenments. 

The  probability  of  drying  grs^  artificially,  except  at  an  expense 
which  wul  make  (ha  process  unprofitable,  is  not  very  great ;  never- 
theless, it  seems  that  if  the  data  of  the  books  can  m  realized  in 
pBctice,  the  thing  is  posible,  and,  if  so,  the  smallet  quantity  of 
water  contained  in  ripe  grain,  and  the  greater  value  of  the  remainder 
when  the  water  has  been  dried  off  and  the  crop  is  ready  for 
storage  or  fot  market,  should  make  the  artificial  process  of  drying 
gnin  crops  qmt«  sncceesfal.     It  is  probable  that  100,000,000 
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grftina  of  watei  miiBt  be  driven  off  from  graBS  to  make  two  tons  of 
nay,  or  to  dry  a  fiiir  grain  crop  off  four  acres  of  land.  To  carry 
thui  quantity  off  in  vaponr  will  need  10,000,000  cubic  feet  of  dry 
air,  at  an  ordinair  sonuner  temperatnre ;  bni  if  tbe  air  were  heated 
artiSciaUy  to  212"^,  and  the  water  were  tbns  converted  into  steam 
at  the  boiling  point,  not  more  than  400,000  cnUc  feet  wonld  be 
needed  to  earn'  it  away.  Qr,  supposing  that  the  air  was  heated  np 
to  nearly  212  and  could  be  removed  satniated  before  it  had  cooled 
down  bdow  140°  in  the  process — thus  carrying  off  a  foU  load  of 
water  at  that  temperature,  then  about  1,000,000  cubic  feet  would 
be  required  to  mase  ready  for  the  rick  two  tons  (say  91.  worth)  of 
hay,  or  five  acres  (say  50(.  worth)  of  a  wheat  crop.  We  are  told 
in  books  that  1  lb.  of  coal  will  boil  off  6  Ibe.  of  wat«r,  and  if  so,  we 
ought  to  be  able  with  one  ton  of  coal  to  heat  (sufficiently)  enongh  of 
air  to  carry  off  the  water  which  exists  in  the  cmantitiee  of  grass  and 
oom  reepeetiTely  which  have  been  named.  It  is  to  be  hoped  that 
the  prize  cdTered  by  the  8o<ne^  of  Arts  may  elicit  the  results  of 
some  satis&ctory  experiments  in  connectioD  with  this  Bubject. 

Among  the  principal  agricultural  &ctfi  of  the  past  quarter  are 
the  estraordinary  pricee  which  have  been  commanded  by  pure  bred 
short^hom  cattle.  Mr.  Betts's  small  herd  of  "  Grand  Ducheesee  " — ' 
thirteen  cows,  bolls,  and  calves — descended  from  cows  of  the  late 
Kirkleavingtoa  herd  bred  b^  Ur.  Batee  &om  "  Young  Duchess,"  a 
cow  bou^t  at  Charles  Colhng's  sale  in  1810,  have  realized  at  a 
sale  by  auction  5,759/.  5(.,  or  443Z.  a  piece.  Other  fiuniliee  of  pure 
Bhort-nom  blood  have  fetched  &om  130/.  to  560/.  a  piece  at  the  sales 
of  Mr.  G.  L.  BettB,  near  Aylesford,  Kent,  and  of  Mr.  T>.  Macintosh, 
near  Bomford,  Kf»ex.  Sixty-three  animals  of  all  ages  at  the 
former  sale  made  180/.  198.  each,  and  fifty-seven  animals  of  all  ages 
at  the  latter  sale  made  116/.  a  piece ;  uid  thus  Mr.  Strafford  the 
auctioneer,  Bold  on  two  sucoessive  days  120  BP'"<t1t  of  all  ages,  for 
18,000/.,  or  150/.  a  piece. 

An  important  lecture  by  Dr.  Voelcker  before  the  English  Agri- 
cultural Society,  on  the  remtions  of  food  and  manure,  throws  l^ht 
on  the  economics  of  an  important  branch  of  &nn  practice.  The 
Tarions  food  constituents  were  declared  to  ancceed  one  another  in 
the  order  of  value  according  to  the  following  list: — 

1 .  Beady-made  &t,  i.e.  oil. 

2.  Btari^,  sugar,  pectin. 

3.  Tonng  ceUnlar  fibre. 

4.  Albumen,  glnten,  casein,  &o. 
6.  Mineral  matter. 

6.  Woody  matters,  which  are  of  little  or  no  value. 
Bnt  the  numey  value  of  purchased  food  depends  not  only  on 
the  actual  nutiitivanceB  of  the  material,  but  also  on  the  value  of  the 
fertilizing  matten  which  pass  through  tbe  animal  into  the  manoze. 
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Dr.  Voelcker  eetimatee  that  rape  cake  jdelds  in  the  manim  4/. 
worth  of  ingrediente  for  erer;  toD  oonsnined ;  cotton  cake  no  lees 
than  52.  68.  worth  per  ton  of  matter  in  the  excrement ;  linseed  cake 
8?.  15s,  per  ton ;  beans  and  peas  about  3f. ;  while  other  feeding 
snbstaoeee  poeeess  bnt  little  worth  as  regards  their  fertilizing  ralne. 
Itice  meal,  for  example,  yields  bnt  1/.  per  ton  to  the  dnngheap,  and 
molasses  hardly  anything  at  all.  It  is  plain  that  facts  of  this  kind 
must  for  the  fatare  matericdly  affect  the  judgment  which  will  guide 
the  choice  of  pnrchased  fiwd  "by  the  farmer. 

We  have  to  report  that  the  English  Agricnltural  Society  has  at 
length  reeolved  npon  confining  within  professional  limite  those 
edncational  efforts  which  its  charter  binds  it  to  make.  Hitherto  the 
small  contribution  made  by  it  in  this  direction  hae  gone  merely 
towards  the  granting  of  prizes  to  coxmtry  boys  who  pass  the  best 
examination  in  branches  or  general  edncation  liefore  the  UniTeraity 
examiners.  Hereafter  whatever  it  may  grant  will  be  devoted  to  the 
reward  of  professional  studies  alone ;  and  some  stimnlnB  may  thus 
be  given  to  the  work  of  professional  agricnltnral  education,  which  it 
has  hitherto  almost  entirely  ignored. 

We  must  not  cloee  our  record  without  a  word  npon  the  Paris 
EzhiUtdon,  to  whi(^  we  had  anticipated  devoting  alarge  share  of 
our  space.  The  grand  programme  put  forth  by  the  CommiasioneiB 
has  almost  entirely  &ilea  so  far  as  agriculture  is  concerned.  The 
periodical  exbibilson  of  live  stock  and  of  implements  at  work, 
which  was  part  of  the  original  scheme,  has  not  been  carried  out 
as  intended.  The  display  is  oonfiued  to  a  mere  show  of  imple- 
toenta  by  the  agricultural  machinists  of  this  and  other  oonntries, 
and  there  is  no  particular  novelty  calling  for  remark.  We  can 
only  report  that  m  the  agricultural  depuiment  a  veir  small  con- 
tribution IB  made  to  that  wonderful  general  effect  whii^  is  now 
commanding  such  universal  admiration. 


2.  AKOH^OLOGY  AND  ETHNOLOGY. 

Ws  have  this  quarter  to  notice  a  most  exhaustive  treatise  on  ancient 
writing,  Iw  Professor  J.  R.  Stephens,  of  Copenhagen,  entitled  "  The 
Old  NortlLraii  Runic  Monuments  of  Scandinavia  and  England." 
Although  published  in  Denmark  it  is  written  in  the  Engli^  lan- 
goage,  a  &ct  which  seems  highly  flattering  to  us  as  a  sdentinc  nation, 
Bunee,  according  to  Professor  Stephens,  "  appear  at  the  close  of  the 
Soman  period,  and  were  employed  by  the  'Barbarians '  who  over- 
turned tlie  Boman  and  Keltic  s^tems."  The  Kelts  "  brought  with 
them  their  C%h&m  staves  and  the  Homans  their  alphabet,  so  the '  Bar- 
barians '  Iffought  with  them  these  their  native  onaracters."    Bunio 
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writing,  therofbre,  belongs  to  a  rather  later  period  than  that  oBiiaUy 
termed  Pre-historic — to  which  we  neaftlly  confine  ouraelvea ;  but,  as 
will  be  seen  presently,  inacriptious  have  recently  been  foimd  on 
cromlechs,  which  may  have  some  hght  thrown  on  them  by  a  study 
of  Banic  lore ;  therefore  we  hare  thooght  it  right  to  call  attention 
to  this  masterly  publication.  Beepecting  the  Oghamic  inscriptions, 
to  which  we  shall  have  further  occasion  to  refer,  Protessor  Stephens 
retoarke,  "  First  and  earliest,  in  tny  opinion,  are  the  monuments 
bearing  the  Ogham-marks.  Some  300  of  these  pillar-stonefi  hare 
been  found  in  Ireland,  which  country  bears  the  same  relation  in 
this  respect  to  the  other  Keltio  landa  aa  Sweden  does  to  the 
"SoT&era  as  to  tJie  Bums.  The  great  mass  of  the  Ogham  stones 
is  in  Ireland,  the  great  mass  of  the  Bunic  stones  is  m  Sweden." 
Thus,  we  suppose,  the  Irish  Kelts  were  at  one  time  the  most 
civilized  people  in  Europe.  As  an  example  of  their  writing  we  have 
reproduced  a  figure  (Plate,  Fig.  4)  of  an  Ogham  stone  &om  Dunbel, 
Kilkenny,  the  oharacters  on  which  have  been  interpreted  to  mean 
"  Sacred  stone  of  Eochaidhe  of  the  Excavations."  The  student 
must  consult  Professor  Stephens's  work  to  be  able  to  appreciate  its 
importance  and  interest,  and  to  learn  what  hght  Bumc  writings 
tfan>w  on  doubtfol  points  of  history  and  tradition ;  but  some  idea 
(^  the  difficulties  which  the  author  has  surmounted  may  be  gained 
by  our  stating  that  he  has  tabulated  and  correlated  upwards  of  fifty 
distinct  Bunic  alphabets. 

In  the  '  Proceedings  of  the  Boyal  Irish  Acadnny,'*  which  has 
been  published  dohug  the  past  quarter,  are  some  important  archteo- 
logical  papers  by  Mr.  E.  A.  GonwelL  The  fiist  is  an  abstract  <^ 
his  account  of  an  "  Examination  of  the  ancient  Sepulchral  Cairns  on 
the  Loughcrew  Hills,  County  of  Meath  (Part  1), '  which  gives  just 
sufficient  details  to  excite  curioetty  and  interest.  These  cairns  are 
thirty  in  number  and  vary  considerably  in  form,  dimensions,  and 
completeness.  Of  some,  very  few  stones  are  left,  those  missing 
having  been  apparently  queried  away  within  a  comparatively 
recent  period.  Taking  the  <me  marked  H  as  being  of  perhaps  the 
greatest  interest,  we  find  that  its  remains  are  between  five  and  six 
feet  in  height  and  eighteen  yards  in  diameter.  The  covering  of  the 
interior  chambers  has  disappeared,  with  the  exception  of  about  half 
a  dozen  larse  overlapping  flags,  which  are  sti^  to  he  seen  in  their 
places  over  the  western  and  northern  crypts,  and  give  a  good  ex- 
ample of  the  mode  of  roofing.  The  plan  is  cruciform,  the  central 
chunbet  being  a  rude  octagon.  From  the  passages  and  crypt«  the 
author  collected  several  hundred  portions  of  human  bones  and 
skulls,  fourteen  separate  teeth,  and  eight  portions  of  jaws  with  teeth 
remaining.  He  also  obtained  a  remarkable  collection  of  bone  im- 
plements (4,884  pieces) ;  beads  of  amber,  glass,  and  bronze ;  with 
•  Tol.il.,  p»rt*. 
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lingB  aod  a  &w  toola  of  iron.  In  this  caim  are  five  inBcribed  stones. 
Several  of  the  cairns  contain  inscribed  Btones,  and  the  author  givefl 
a  classified  liet  of  the  chaiactora  on  (bem,  to  the  number  of  1,393 
separate  devices,  or  many  times  more  than  had  been  preTioosly 
supposed  to  exist  in  Ireland.  Mr.  Conwell  does  not  indicate  the 
age  of  these  cairns,  nor  the  natard  of  the  inscriptions,  except  in 
recording  the  occtirrence,  amongst  the  latter,  of  "  nearly  300  single 
Btraisht  unes,  some  of  which  may  probably  be  Oghamic."* 

Passing  by  a  paper  on  an  obelisk  on  Tarra  Hill,  sapposed  to  be 
tiie  "  Lia  Fau,"  or  "  Stone  of  Destiny,"  on  which  the  Irish  kings 
were  formerly  i^xiwned,  we  come  to  an  important  memoir  by  the 
same  anthor  "On  an  inscribed  Gromleac  near  Bathkenny,  Go.lf  eath." 
The  inscribed  stone  exhibits  on  its  upper  aur&ce  a  most  interesting 
series  of  hnee,  consisting  of  upwards  of  ninety  separate  characters 
(see  Plate,  Fig.  1),  stm  showing  "  the  original  dean  and  smooth 
catting — for  the  moet  part  in  a  triangularly  shaped  hollowed  line — 
aome  to  the  depth  of.  nearly  a  quarter  of  an  inch."  On  the  under 
side  seven  circles  are  cnt  (see  Plate,  Fig.  2),  and  as  many  more  are 
visible  on  the  opposite  face  of  an  upnght  stone  against  which  it 
leans.  The  sctuptnring  of  the  circles  is  rude,  and  bears  a  strong 
contrast  to  that  of  the  lines.  On  the  same  surface  of  the  slab  as 
the  latter  are  Dpwards  of  300  depressions  or  cap-shaped  hollows, 
which  are  probaoly  the  result  of  weathering  and  not  artificial  (see 
Plate,  Fig.  1).  Mr.  Gonwell  does  not  attempt  to  give  the  meanmg 
of  the  inacriptioo,  nor  does  he  hint  at  the  style  of  writing  to  which 
it  noay  possibly  belong.  We  may  remark,  however,  that  in  the 
prevalence  of  simple  lines  it  has  an  Oghamic  affinity,  while  a  few 
characters  have  a  somewhat  Bunio  appearance.  To  show  that  this 
ifi  not  the  only  example  of  such  an  inscription,  Mr.  Conwell  has  re- 
produced a  tracing  of  one  on  a  cromleac  near  Mocroom,  County 
Cork;  and  as  we  nave  copied  this  fio^ore  also  (Plate,  Fig.  3),  onr 
readers  will  perceive  the  striking  simiSirity  of  the  two  inscriptions. 

The  B^al  Irish  Academy  has  also  published  t  a  valuable 
memoir  1^  Oapt.  Meadows  Taylor  "  On  Gaims,  Cromlechs,  Kistvaaifl, 
and  other  Celtic,  Dmidical,  or  Scythian  monoments  in  the  Dekhan." 
It  would  occupy  a  Chronicle  te  describe  these  remains,  so  we  must 
content  ourselves  with  recording  the  author's  summary  of  his  dis- 
coveries. These  are,  "(1)  Cromlechs,  or  open  monuments,  with 
and  without  circles  of  stones,  containing  no  remains ;  (2)  Eistvaeua, 
with  and  without  circular  perforations  in  a  side-slab,  and  with  and 
without  coveri^  slabs,  containing  human  ashee,  bones,  and  broken 
pottery  \  (3)  Ob3tdb  and  barrows,  vrith  single,  double,  and  treble 
circles  c^  rooks  and  stones,  containing  cists  and  skeletons,  with  traces 
of  hnman  sacrifice,  pottery,  arms,  &c. ;  others  with  cinerary  urns 
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intmed  is  them  vithoat  oiflta ;  (4)  Bock-temples,  with  circles  of 
Btones  rotmd  them ;  (5)  lanes  of  rocks  placed  to  mark  boimdarieB 
£}r  cairoB ;  (6)  Square  and  diagonal  platfonns  of  rocks  endomng 
caims;  (7)  Tim  great  parallelogram  and  place  of  crematioa  at 
Shahpoor."  These  embraoe  nearly  all  the  known  forms  of  Dmidical 
or  Scythian  remains,  and  the  author  theretbre  condndes  that  they 
establish  the  identity  of  the  great  Aryan  nomadic  tribes  of  the  east 
with  those  at  the  west.  The  almoet  perfect  similarity  of  the  monn- 
ments  of  worship  and  sepnltnre  in  toe  two  regions  a  evidently  too 
remarkable  to  be  donbted.  Indeed,  Gapt.  Taylor,  in  a  snbaeqiient 
paper  on  "A  Qroap  of  Ancient  Cairns  on  Twizell  Moor,  in 
Northnmberland,"  points  ont  that  these  agree  in  veir  minnt«  points 
with  those  he  had  previoasly  described  aa  occurring  m  India.  These 
two  papers  are  worthy  of  careful  study  bjr  the  philologist  as  well  as 
the  antiquaiT,  for  if  the  remarkable  similarity  between  the  Gaims 
sod  Oomleuis  of  England  and  those  of  India  really  beer  the  inteiy 
pretation  suggested  by  the  author,  the  existence  c^  the  people 
termed  Aryan  by  the  philologist  is  no  longer  a  mere  theory,  jx>ur 
aervir,  but  is  an  historical  truth. 

In  Part  lY.  of  the  '  Behguice  Aquitanioee '  is  a  discussion  by 
the  late  Mr.  Christy  on  the  antiquity  of  the  Beindeer-period  in 
Soathern  France, — a  (question  of  conaiaeiable  difficulty  with  r^ard 
to  dates,  but  comparatively  easy  if  the  object  be  merely  "  to  indicate 
its  plaoe  in  the  series  of  observed  facts  in  relation  to  ancient  man." 
Mr.  Ghristy  is  doubtless  correct  in  stating  that  it  is  "  (^  highar 
antiquity  tnan  the  KjdkkenmdddingB  of  Denmark  and  the  Iacub- 
trine  dwellings  of  Switzerland,  and  very  certainly  than  the  whole 
group  of  scH»lled  Celtic  and  Cromlech  remains.'  His  other  con- 
dusion  "  that,  so  &r,  nothing  in  the  investigation  of  the  works  of 
uncivilized  or  primitive  man,  either  of  ancient  or  modem  timea, 
appears  to  necessitate  a  change  in  the  old  cherished  idea  of  the  Unity 
of  the  Human  Bace,"  will  probably  be  called  in  question  by  many. 
Indeed,  it  is  not  by  any  means  an  accepted  principle  that  a  simi- 
larity of  design  in  certain  of  man's  works  is  any  sure  indication  of 
unity  of  origin.  Therefore,  although  it  is  probable  ttiat  the  con- 
clusion is  true,  it  is  neither  confirmed  nor  controverted  by  the 
evidence  here  1:»otight  fiirward. 

Amongst  the  specimens  figured  in  this  part  are  two  hollowed 
pebbles  of  granite,  the  use  of  which  is  very  donbtfnl,  unless  they 
were  mortwrs,  and  there  are  difficulties  in  the  way  of  even  this 
interpretation. 

The  '  Anthropological  Beview '  fer  April  contains  several  articles 
of  conwdcrable  interest,  including  the  commencement  of  two  of  a 
^neral  characf«r,  which  will  wdl  repay  perusal,  namely,  Dr. 
Broca  on  Anthropology,  and  Prof  Carl  Vogt  on  "  lie  PnmitiTe 
Period  of  the  Human  Species."    There  is  also  a  pcyiei  hj  Dr. 
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Bobert  H.  0(^jer  on  "  The  Foenl  Hnnum  Jaw  from  SnfiMk,"  in 
which  the  aathor  quotes  the  opinions  of  several  eminent  osteolo- 
gista  OB  to  the  ago  u  this  fiunona  "  Coprolite  Jaw."  Mr.  Bnsk,  who 
Ebb  most  caxef^^  examined  it,  statee  that  "  thongh  not  of  the 
portentoos  antiqmty  it  would  hare  claimed,  bad  it  be^  cotempoiaiy 
of  M^haa  meridumalia,  the  '«oprolite  jaw'  6orty  daims  a  con- 
ndeiaUe  age."  The  beds  at  Foxhall,  near  Ipswich,  frcHn  which  the 
jaw  was  said  to  hare  been  obtained,  bdiHig  to  the  coproUte-Tielding 
Ited  Ong,  and  an  of  the  age  of  Elmhaa  meridumedia,  so  clearly 
"Vb.  Bosk  tbiuks  it  is  of  posterior  date.  Mr.  Gollyer,  bowerer, 
obserres  that  **  when  he  [Mr.  Bosk]  says  the  coprolite  jaw  is  of  very 
great  antiqaity  he  admits  tlra  whole  qnestion." 

""         'Jon  '        '    ■'  •      "  .        ■      1    r.       ■ 


The  'Journal  of  the  Anthropolofflcal  Society*  ocmtaina  an  in- 
terestii^  F^F^  ^7  Lieat.-GoL  Lane  Fox,  entitled  "  A  Deecripikai 
of  certain  I^les  fonnd  near  London  Wall  and  Southwark,  poraUy 
the  remains  of  File  Bnildings."  The  bones  fomid  witJi  the  piles  ^ 
London  Wall  belong  chiefly  to  domestic  animals,  bat  mixed, 
according  to  Mr.  Carter  Blake,  with  a  care-epeciee  of  goat  (Copra 
pifrenaica)  and  with  two  extinct  Bpeciea  of  ox,  viz.  Boa  hngijrcna 
and  Bot  troehoeerot.  The  worka  of  art  aasodatod  with  them 
were,  cnrionsly  enough,  partly  Soman,  utd  partly  of  a  roder 
constmriion,  nunely,  "  handles  and  points  of  bone,"  which,  in  the 
opinion  of  Pn^ssor  Owen  and  Mr.  Blake,  "  may  possibly  have 
been  formed  with  flint ; "  hot  Ccd.  Lane  Fox  has  oeen  nnable  to 
ascertain  that  they  were  found  at  a  lower  level  than  the  Boman 
lemains,  or  that  any  flint  implements  have  been  fonnd  in  the  place. 
8tiU,  to  whatever  period  this  mixture  of  remains  may  belong,  the 
oocnnence  of  traces  of  pile-dwellings  in  the  valley  of  liie  Thames  is 
a  fiict  of  very  high  interest. 

There  is  also  a  paper  W  the  Bev.  Ihmlai  Heath  "  On  the  Way 
in  which  I«rge  Bodies  of  Mate  Men  would  acqitire  langaage  from 
&naU  Bodies  of  Bpeakinff  Men." 

Almost  simallaneonsly  with  the  discoTery  of  pile-dwellings  in 
London  has  appeared  the  annoancement  of  the  finding  of  flint 
imjJements,  associated  with  the  remains  of  hving  and  extinct  species 
of  oiammals,  in  Paris.  Amongst  the  nnHnnmla  are  Elephat  primi- 
genivs,  Elephae  antiqwu.  Bhtnoeeroa  tichorhinuB,  Stm>opoiamua 
amphtbive,  Boa  prifrUgeniva,  Boa  iaurva,  Genua  Canaderaia, 
Cervua  dafhw,  &a.  fWher  details  are  given  in  two  papers  in 
the  last  nnmber  of  the  'Bulletin  de  la  Socifit^  Cl&ili^qae  de 
France,"  namely,  "Sedierches  aroh&]l(^qae8  et  pal^tdogiqaes 
&ites  dans  Tintlriear  de  Paris,"  by  M.  Bebonx;  and  "Snr  lea 
inslaraments  homains  et  lee  ossements  d'animanx  tronvft  par  MM. 
Martin  et  Beboox  dang  le  terrain  qaaiemaire  de  Pa^  by  M. 
Albert  Gaadry. 

•  Vol.  xxiv.,  Na  a. 


378  Chrmielet  of  Seienee.  [Jiily. 

The  last  T(Jaine  of  the  TransactioDB  of  the  Ethnological  Society 
coDtains  so  Urge  a  nnmher  of  papers  that  we  csn  notice  only  a 
aelection  from  them.  In  Mr.  Crawford's  paper  "  On  the  Physical 
and  Mental  Characteristics  of  the  Europeui  and  Asiatic  Baces  of 
Man,"  the  anthor  arrives  at  the  conclnsion  that  between  these  races 
"there  is  a  broad  innate  difTetence,  physical,  iDtellectnal,  and 
moral;  and  that  sndi  difference  has  existed  from  the  earliest 
anthentic  records  and  is  most  probably  coeval  with  the  first  creation 
of  man."  The  same  author  has  a  paper  on  the  History  of  Written 
Language,  in  which  he  brings  forward  his  theoretical  views  on  the 
sabject,  some  of  which  appear  scarcely  in  nnison  with  facts.  He 
endeavoors  to  show  that  written  characters  were  naed  in  Asia  long 
before  they  were  in  Enrope ;  and  he  states  that  in  the  time  of 
Jalius  CfEsar  oar  ancestors  were  "  as  illiterate  as  are  now  the  negroea 
of  Ashantee,  or  as  were  the  cannibals  of  New  Zealand  when  Cook 
first  described  them."  His  argument  appears  to  be  that  in  Asia 
every  nation  has  its  own  written  alphabet,  and  sometimes  more  than 
ime,  except  where  that  of  eome  other  nation  has  superseded  the 
original  one,  while  in  Europe  the  Greek  and  Soman  cnaracters  are 
in  universal  use.  Indeed,  he  states  that  "  no  race  from  the  Enxine 
to  the  Atlantic,  or  from  Greece  to  Scandinavia,  has  ever  invented 
an  alphabet."  Does  not  Mr.  Crawford  know  that  the  Soman 
alphabet  superseded  the  Sunic  in  Scandinavia  and  England,  that 
the  Ogham  staves  of  Ireland  are  still  older,  and  that  oth^  phonetic 
writings  have  been  discovered  whose  age  and  meaning  are  as  yet 
unknown? 

Sir  John  Lubbock  and  Mr.  Frederick  Lnbbock,  in  a  paper 
"  On  the  true  Assignation  of  the  Bronze  Weapons,  &c.,  found  in 
Korthem  and  Western  Europe,"  defend  with  considerahle  success 
the  antiquity  of  the  weapons  of  the  Bronze  age,  in  contravention  of 
Mr.  Wnght  b  theory  that  they  are  of  Boman  origin. 

Mr.  Wright  has  a  paper  "  On  the  Intercourse  of  the  Bomans 
with  Ireland,"  in  which  he  shows  that  authentic  discoveries  of 
Boman  coins  have  been  made  in  five  Irish  counties,  and  all,  with 
one  exception,  in  the  province  of  Ulster.  Professor  Steenstmp  and 
Sir  John  Lnbbock  describe  the  Flint  Implements  recently  dis- 
covered near  Pressignv-le-Qrande  ;  Mr.  Crawford  has  three  papers 
"  On  the  History  and  Migration  of  Cultivated  Plants  in  reference  to 
EthnoloCT;"  and  Mr.  E.  Dunn  contributes  an  article  entitled 
"  Archieology  and  Ethnology :  remarks  on  some  of  the  bearings  of 
Archoeology  upon  certain  Ethnological  Problems  and  Besearches ; " 
but  these  and  some  other  papers  of  interest  we  have  no  space  to 
discuss. 

A  noteworthy  paper  by  Dr.  Faudel,  "  Sur  la  d^uverto 
d'oesements  fossilee  numains  dans  le  lehm  de  la  vall^  du  BhJn  k 
Eguisheim,  pr^  Colmar  (Haut  Bhin),"  has  been  published  this 
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Jeai  in  the  Bnlletin  of  the  Golmar  Natnral  History  Society.  The 
mnan  bonas  consifll;  of  a  frontal  and  a  right  pariet&l,  tJmost  entire^ 
belonging  to  the  same  akoll ;  and  they  were  found  associated  with 
remaine  of  the  Biaon,  Elephas  prinoffeniua,  &o.,  in  the  Lehm  w 
Loess  of  the  valley  of  the  Upper  Bhine.  From  tiieir  discovery  the 
author  infers  th^  man  existed  in  Alsace  prior  to  tboee  diangea 
which,  coming  after  iha  depositioa  of  the  dilnYinm,  gave  to  the 
country  its  present  outline. 

An  Intcimational  Congress  for  Anthropology  and  Frehistorio 
Archeeology  is  aonoonced  to  be  held  in  Pans,  onder  the  Ftesideney 
of  M.  Lartet,  from  the  17th  to  the  28th  of  August  inclosiTe. 


EXPLANATION  OF  THE  PLATIi 
Fig.  1.  Inscribed  slab  of  a  oromlech  near  BathkeoD]',  Co.  Ueath ;  copied  &om 
the  Proceedinea  of  the  Kojal  Irish  Academy,  voL  ix.,  puit«  12. 

Fig.  2.  Bide-view  of  the    inscribed    oioialeeh   near  Hathtennv,  Co.   Mmtti, 

,  ahowinfi;  the  inscribed  oirclea  on  the  under  snr&ce  of  the  inolintti  sl&b  (Fig.  1\ 

oopiod  from  the  Piooeedlngs  of  the  Boyol  Iri^h  Academy,  toI,  ii.,  plate  11.  Fig.  4, 

■    Fig.  3.  Tracing  of  an   inscription    on    a  cromlwi   at   Macroom,  Co.  Oak, 

copied  from  the  Prooeedingi  of  the  Royal  Irish  Aoodi'iny,  to),  iz,  plate  11,  Fig.  3. 

Fig.  1.  Ogham  Btuie  man  Dcmbel,  Kilkenny,  oopied  &om  Prdfessoi:  Stepbraa'a 


3.— ASTRONOMY. 


{Inetudiriff  the  ProeeedtTiga  of  the  Boyd  Adronomieal  Soeidy.) 

Obsektatiok  of  the  meteor-shower  of  last  November,  and  a  careful 
diacuBsion  of  the  phenomena,  have  resulted  in  one  of  the  most 
interesting  discoveries  which  has  for  many  yearn  been  effected  by 
astronomers.  In  our  last  Chronicle  we  p<^nted  out  that  the  want  of 
observations  determining  the  velocity  with  which  the  meteors 
travelled,  left  us,  apparently,  no  choice  but  to  select  the  most 
probable  period  of  revolution,  out  of  several  which  accounted  for 
tlie  obserred  recurrence  of  maximum  displays.  For  reasons  there 
discussed,  astronomers  selected  a  period  falling  short  of  one  year  by 
one-33rd  part.  The  most  naturtu  explanation  of  the  well-marked 
period  of  33^  years — the  snppoeitios,  namely,  that  this  interval  ia 
the  true  period  in  which  meteors  complete  a  revolution  around  the 
sun — was  looked  on  as  far  less  probable.  The  objections  te  this 
view  ate : — (i)  The  d  priori  improbabihty  that  an  cvHt  of  such 
eccentricity  as  the  sappoeition  implies,  shoold  intersect  the  earth's 
orbit;  (ii)  the  further  improbability  that  the  intetsection  should 
&U  80  near  tiie  perihehon  of  the  meteor's  orlnt  as  to  account  ior 
the  poaitdon  of  the  radiant-point ;  and  (iii)  the  difficulty  of  con- 
ceiving that  an  oiHt  of  such  extent  should  be  so  plentifiillj 
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bestrewn  with  meteoTs  ob  to  give  a  yearly  recnirence  of  showerB 
besides  the  great  displays  oocorring  at  inteirals  of  33  j  years. 

LeTerrier,  bowerer,  calculated  Uie  orbit  on  tbe  supposition  oS  a 
period  of  33^  years.  It  is  eatdly  ahown  that  tbe  orbit  has  a  mean 
distance  exceeding  that  of  Satom ;  and  that,  owing  to  its  eccen- 
triciU,  its  aphelion  extends  bey<md  the  orbit  of  Uranus. 

But  the  difficulty  lay  in  deciding  between  this  orHt  and  that 
adopted  provisionally  hj  ProEeeeor  Newton,  and  supported  by  the 
strongly-expreaaed  opinion  of  Sir  J(^  Herschel.  There  was  bat 
one  phenomenon  aTsilable  for  the  decifflon  of  this  qnestion— bat 
the  consideration  of  this  phenomenon  brooght  the  qnestion  imme- 
diately into  the  class  of  the  abetmsest  mathematical  problems.  On 
examming  the  dates  npon  which  tbe  shower  appeared  in  former 
years,  it  is  seen  that  these  dates  foil  later  and  later  in  the  year  at 
each  sncceflsiTe  recnrrenoe.  Thus  in  the  year  902  aj),,  when  the 
earliest  recorded  shower  tool  place,  it  occurred  on  Oct.  12th  O.8., 
or  Oct.  17th  Mj.,  fonr  weeks  earlier  than  the  present  date  of  the 
c^ower.  This  corresponds  to  an  annual  displacement  of  the  nods 
of  tbe  meteor's  orbit  by  102"'6,  with  respect  to  the  et^uinox,  or  by 
62"'4  with  respect  to  the  fixed  stars.  Now  it  is  possible  to  calcu- 
late the  secular  motion  of  the  node  for  an  orbit  of  given  period, 
though  the  problem  ba9  pecnliar  difficulties,  either  when  Professor 
Kewton's  asBomed  period  is  taken,  or  when  the  eccentric  orbit 
corresponding  to  the  period  of  33^  years  is  considered.  Professor 
Adams  has  c^olated  the  nodal  motion  for  both  cases.  In  the  first 
case  he  obtained  an  annual  retrogresaioD  of  only  21"  instead  of 
62"'4.  In  tbe  latter  he  obtained  a  retrogression  of  28'  in  33^ 
years,  or  about  50"-5  in  one  year,  a  result  according  so  closely 
(oonaidering  the  circomatancee)  with  observation,  as  to  leave  no 
doubt  that  33*25  years  is  the  true  period  of  the  meteoric  orbit. 

A  result  yet  more  interesting  appears  to  flow  &om  Adams's 
researches.  When  tbe  orbit  of  tbe  meteors  is  calculated,  it  appears 
that  He  elements  agree  in  the  most  remarkable  manner  with  those 
of  a  periodic  oomet  discovered  in  January,  1866.  The  foUowii^ 
table  exhibits  this  agreement : — 


Period       . 

.    S8'25  jreuB  (>«&m 

ed)     S3-IS;em 

HeudiitaDoe     . 

■     10-3W3     .         . 

.     10-S248 

Eooentridt; 

.      0-9047     . 

.       0-9051 

Perihelion  ditteoce 

.      0-9859     . 

.       0  9765 

iDollnation. 

.     16»  46'      . 

.     17"  18' 

LoDgitiida  ot  node 

.     31*  28"     , 

.     51»  26' 

LoDKitudaofperiliolion 

.     67'  19'      . 

.     60"  28' 

Direction  of  motion 

Close  Bfi  the  approximation  appears,  it  would  be  yet  closer  if  we 
assumed  (as  we  are  free  to  do)  that  the  period  of  the  meteors  ia 
33'18  years  instead  of  33i,  a  professedly  rough  approximation. 

Singularly  enough  this  particolor  comet  is  tiie  only  one  which 
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has  bees  Batis&ctorily  sabjected  to  speotmm-Bn&ljrsiB.  Mr.  Enggins 
found  that  the  nucleus  waa  gaseous,  utd  that  t&e  coma  waa  either 
oompoaed  of  (finely  divided)  matter  in  a  state  of  incaodeecence,  or 
shone  by  reflected  Hght.    The  comet  had  no  visible  tail 

Signor  Stduaparelli  had  before  noticed  that  if  we  suppose  the 
Aagnst  meteors  to  deecribe  a  very  eccentric  orbit  (aa  their  great 
velocity  entitles  ns  to  do),  the  elements  of  their  orlat,  calciUAted 
from  the  observed  position  of  their  radiant  poin^  agree  vezy  cloBelr 
with  tJioae  of  the  orbit  of  Comet  II.,  1862.  The  follovmg  table 
exhibits  the  resemblance  between  the  orbits : — 

LaepA  Kttmn.  ObbM  tL.  IMl. 

Pmihelkiii  dlatence 


Longitude  of  perihelko 
Longitode  of  node 
DiliBotiou  of  OLotiuii      ■ 


843"  28'  . 
188»  16'  . 
Betngmde 


The  period  of  this  comet,  which  it  will  be  remembered  was  a 
large  ana  in  other  respects  remarkable  one,  has  been  calculated  by 
Dr.  Cbpolzet  to  be  aboat  142  years,  and  the  orbit  extends  into 
space  \BX  beyond  that  of  Neptime. 

Dr.  Edmund  Weise,  of  Vienna,  has  pointed  out  the  coincidence 
of  many  other  observed  meteor-tracks  witli  cometic  orbits.  We 
oonclxtde  the  discussion  of  this  interesting  subject  with  his  sketch  of 
the  process  by  which  the  whole  orbit  of  a  comet  is  conceived  to  be 
strewn  with  meteoric  bodies,  not  following  each  other  in  one  path, 
but  dispersed  many  thousands,  peihaps  many  millions,  of  miles  on 
every  side  of  the  central  track.  If  we  consider,  he  says,  the  dicum- 
stances  under  which  a  comet  approaches  the  sun,  we  shall  see  that 
.  individual  particles  must  be  repelled  to  a  distance  where,  "  collect- 
ing under  the  original  laws  of  ^;gT8gation  around  new  centres  ol 
gravity,  they  will  revolve  about  t£e  aun  in  orbits  closely  resembling 
that  of  the  parentK»met.  In  the  case  of  periodical  comets,  these 
'  aggregations  will  gradually  collect  along  the  whole  orbit. 


and  if  the  comet's  orbit  intentect,  or  approach  very  near  to  the 
earth's  orbit,  the  phraiomenon  of  periodic  showers  wul  be  produced 
at  the  annoal  passage  of  the  eutb  through  the  pcant  of  inter- 


Hr.  Stone  has  detected  a  small  error  in  Lererrier's  deter^ 
minatioQ  of  the  Solar  Parallax.  The  error  lies  in  the  numerical 
work.  Leverrier's  method  is  (in  theory  at  least)  very  beautiful, 
and  is  little  known.  The  eartn  has  an  orbital  motiim  around  the 
common  centre  of  gravity  of  the  moon  and  earth ;  the  diameter  of 
this  orbit  being  about  6,000  miles.  In  Leverrier's  method  the 
earth's  motion  in  this  small  orbit  is  taken  advantage  of  to  deter- 
mine the  sun's  distance.  The  size  of  this  subsidiary  orbit  being 
determined  from  the  estimated  mass  of  the  moon,  and  the  dis- 
placement of  the  sun  due  to  the  Earth's  excursions  in  her  monthly 
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orlst  being  detennined  from  a  car^nl  esBmiuation  cf  a  long  serieB 
ot  obeervatious,  the  ratio  of  the  son's  distuice  to  ibs  moon's  is 
determined  by  a  simple  calcnlatioQ.  Oving  to  a  mistake  in  the 
numerical  work,  Lererriei  took  the  moon's  mass  at  n'nth  insteed 
of  TrHrth  of  the  earth's.  The  efiect  of  the  correction  is  to  reduce 
the  aolar  paiallax  from  8"'95  to  8"'91,  corre^xmding  to  an  increase 
of  apwards  of  400,000  miles  in  the  smi's  estimated  distance.  Tbe 
weak  point  of  the  method  clearly  hes  in  the  great  variation  resolt- 
ii^  from  a  Ter^  small  change  in  the  estimated  Talne  of  the  moon's 
mass.  On  this  acconnt  the  obeerrationB  made  use  of  are  better 
fitted  for  tlie  solution  of  the  inverse  problem,  the  determination  of 
the  moon's  mass  from  the  earth's  parallactic  ineqnahtr ;  and,  in- 
deed, Delambre  has  already  made  use  of  this  metiiod  for  tiie  pnr- 
poee  named. 

The  oorrected  estimate  of  the  snn's  distance,  by  LeYorrier'a 
mode,  agrees  with  Hansen's  determination  from  the  moon's  paral- 
lactic ineqoality.  Mr.  Stone,  who  had  obtained  the  valne  8"*94 
for  the  solar  paiallas  from  observations  of  Mars,  has  lately  dednced 
the  valne  8"-85  (with  a  possible  error  of  0""056)  from  the  Green- 
wich Inoar  observations  made  near  the  epoch  of  rp^Tii"""'  Imiar 
parallactic  inequality.  It  is  to  be  noticed  that  when  Mr.  Stone 
speaks  of  the  last-named  ineqtiality  as  corresponding  to  the  earth's 
parallactic  ineqoality,  he  mnst  be  nndeistood  aa  speaking  merely  of 
nominal  correspcoideikce,  the  two  ineqnalitiefl  being  qnite  distinct  in 
character. 

Dming  the  late  opposition  of  Mars,  Mr.  Hug^ns  made  several 
observations  of  the  planet's  spectmm.  As  in  former  observations, 
groups  of  lines  were  seen  in  the  blno  and  indigo,  but  it  was  not 
fonnd  poBEdble  to  measure  theee  so  as  to  determine  whether  they ' 
are  BoW  or  dne  to  the  planet's  atmosphere.  Again,  also,  many 
marked  lines  were  seen  in  the  red.  On  February  14,  faint  lines 
were  seen  near  D,  and  were  judged  by  Mr.  Hnggins  to  be  dne  to 
abeoiption  by  the  planet's  atmospnere,  as,  although  similar  to  lines 
seen  m  the  solar  spectrum  when  the  sun  is  low.  Mars  was  not  low 
enough  for  the  production  of  the  Hues,  which  were  not  seen  in  the 
moons  spectrum  though  sbe  was  lower  than  Mars.  The  spectrum 
of  the  darker  portions  of  the  disc  was  les  brilliant  than  that  from 
the  lighter  part,  indicating  ©quality  of  absorption,  and  that  the 
colour  of  the  darker  parts  is  nearly,  if  not  quite,  neutral. 

Mr.  Huggins  concludes  that  the  ruddy  colour  of  Mars  is  not 
due  to  its  atmosphere,  but  to  the  materials  of  the  planet's  body ; 
and  be  remarks  that  the  polar  r^ons  show  no  colour,  though  t^ 
hght  from  them  traverses  a  greater  depth  of  atmoeph^  than  that 
from  the  central  parts  of  the  disc.  This  evidence  seems  conclusive ; 
but  Mr.  Hnggins  quotes,  as  additional  evidence,  the  views  of  Dr. 
Zollner  respecting   (i)    peculiarities  in  the  rate   at    which  the 
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bri^tnees  of  Mars  Tariee  with  TaiTiitK  phase,  and  (ii)  the  greater 
brightnees  of  the  disc  near  the  limD.  ZoUnei  Rscribes  these 
pecoharities  to  the  slope  of  elevations  on  the  sor&ce  of  Mars.  Mr. 
HnggiuB  accepts  this  view  as  probaUe,  adding  that  "it  is  im- 
por^nt  to  lemark  in  this  connection  that  the  darker  portions  of 
Qie  disc  gradually  disappear,  and  the  coloured  portioDs  lose  their 
distioctiTe  rudd;  tint  as  l^ey  approach  the  limb."  This  cir- 
camstance  appears  to  proye,  nowever,  that  a  considerable  por- 
tion of  the  light  from  the  limb  has  been  reflected  belbre 
reaching  the  planet's  surface.  If  ZoUner's  sapposed  monntwi- 
slopee  (vhose  angle  he  determines  at  76° !)  existed,  we  should  find 
brighter  colouiB  as  well  as  brighter  light  near  the  limb,  unless  we 
sapposed  all  the  mouniainr4ops  coloured  and  their  dedivitiee  whtl«. 

On  every  hand  we  receive  confirmation  of  Dr.  Schmidt's  dis- 
coTery  of  the  disappeanmce  of  the  lonu  crater  Linn6.  After  a 
carefal  discusmon  ol  the  evidence,  Schmidt  comes  to  the  conclusion 
that  the  change  which  has  actually  taken  place  corresponds — only 
on  a  greatly  magnified  scale — to  the  changes  produced  by  m/ad- 
voieanoei  on  onr  own  earth.  He  conceives  that  the  whole  of  the 
iotemal  part  of  the  crater  has  been  filled  np  l^  erupted  matter, 
which  h^  furUier  overflowed,  so  as  to  obliterate  ond^  gently- 
sloping  declivities  the  once  steep  outer  walls  of  this  vast  cratar. 
The  matter  within  the  crater  seems  to  have  cooled  sbce  Schmidt, 
Secchi,  and  other  observers  have  detected  a  minnte  depression 
nearly  in  the  middle  of  the  light  spot  which  now  marks  the  place 
of  the  crater.  If  we  remember  tl^t  the  crater  was  described  by 
Lohrman,  Beer  and  Madler,  and  others,  as  "  very  large  "  (nearly  six 
miles  across)  and  "  very  de^,"  we  must  recognize  the  iact  that  lunar 
volcanic  activity  is  &r  from  being  extinguished. 

The  echpse  of  the  son  on  March  6th,  like  most  partial  eclipses, 
presented  no  featores  deserving  of  speml  comment.  The  occur- 
rence  of  a  severe  Buow-storm  in  the  npper  regions  of  the  air 
during  the  progress  of  the  ech'pse  (accidentally  discovered  by 
Mr.  Browning  while  changing  the  focus  of  his  telescope),  is  so  fiu* 
noteworthy,  as  it  confirms  the  opinion  expressed  by  many  astro- 
nomers, that  although  the  total  eclipse  of  August,  186S,  occurs  at  a 
season  when  in  certain  parts  of  India  traversed  by  the  shadow  fine 
weather  is  ordinarily  expected,  yet  uifavoorable  changes  may  take 
place  in  the  weather  dming  the  actual  progress  of  the  ecli|»e,  and 
through  causes  correepondmg  temporarily  to  those  which  produce 
the  regular  breaking  up  of  ^e  fine  season.  We  trust  this  antici- 
pation will  not  be  verified,  and  that  astronomers  will  snccessfiilly 
avail  themselves  of  one  of  the  moat  fiivourabfe  <^portunities  that 
could  ever  be  afforded  of  determining  the  real  nature  of  the  red 
protuberances,  and  other  phenomena  visible  in  a  total  sclipse. 

We  have  to  note  an  error  in  our  last  Chionicle.     The  deter- 
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suDBtion  of  the  epoch  (850,000  yeuB  ago)  at  ^riik^  tlie  earth's 
orbit  attained  &b  greatest  eooentncitT  it  has  had  dating  the  past 
milHoQ  yean  is  dne  to  the  labonn  Of  Mr.  On^  who  has  calonlatect 
a  table  ezhibitine  the  eccmtricity,  poeitioii  of  perihelioD,  &e.,  of  the 
earth's  orbit  donng  the  abore-iuuned  inter?al. 

We  remind  onr  readers  that  on  the  2l8t  of  Angnst,  Jupiter  will 
be  without  visihle  satelliteB  &om  lOh.  4iil  p.ic.  to  llh.  49m.  pjl 
The  hours  of  diaappeuuioe  and  re-appearuwe  of  the  mueal 
BOteUiteH  were  giren  in  our  last. 

On  Angnst  9th,  10th,  and  llUi,  the  8t.  lAwtenoe  meteor^ 
flbower  may  be  looked  for.  Unlike  the  November  star-diower,  the 
Angnst  shooting-stois  appear  almost  as  &eqaently  hefore  as  after 
midnight,  the  radiant-point  being  above  the  noiizon  thironghont  ths 
night 
On  April  8id,  H.  Tempel  detected  a  tdeeoojoc  oomei. 
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Mr.  Teimant  baa  oompnted  the  petli  of  the  moon's  shadow, 
AogBst,  1868,  across  the  peninsala  of  India.  The  central  line 
paaseB  from  near  Tiziadroog,  on  the  weetem  coast,  to  near  Masoli- 
patam  cm  the  eastern,  the  doraticHi'  of  total  obecnnttion  being 
5m.  12b.  at  the  first  plaoe,  and  5m.  45b.  at  the  second. 

Hr.  Brothers  sncceeded  in  tsloDg  twenty  photcwrapha  of  the 
son  dniing  the  eclipse  of  March  Bth.  Mr.  Browning^  obeermtion 
of  the  eclrpse  is  noteworthy  on  accoont  of  the  applicsticm  of  a  novel 
method  of  viewing  the  snn.  A  disc  of  glass  having  |Jane  and 
parallel  ndee  was  inserted  in  the  open  end  of  a  reflecting  tdeecope. 
The  enter  rade  of  the  disc  was  coated  with  a  thin  film  of  pnre 
silver,  bv  Liebig's  process.  This  delicate  metallic  film  reflected 
nearly  toe  whole  of  the  heat,  and  the  greater  portion  of  the  light 
of  the  snn's  lays,  its  ttansparemnr  bemg  somiaent,  however,  to 
enable  enongh  hght  to  pass  uutra^  it  into  the  telescope  to  render 
very  small  markuige  on  the  snn's  snr&ce  pliunly  discernible- 

Mr.  8tone  discusses  the  poeaibility  of  a  change  in  the  poati(m  of 
tlte  earth's  axis,  owing  to  "frictionaJ  action  connected  with  the 

Ehenomena  of  the  tides."  After  a  carofol  examination  of  two 
ypotheees,  between  which  the  tmth  in  all  probsbiUty  lies,  he 
amvea  at  the  conclosion  that  the  &ictional  action  of  the  tidee  "  ia 
not  available  as  an  explanation  of  thoee  secular  changes  of  climate 
which  gec^ogists  have  shown  to  have  taken  place  on  onr  earth." 

Mr.  Joynson  presents  the.  results  of  observations  of  the  planet 
Mais  daring  the  late  oppositi<Hi.  He  consders  that  there  is  a 
permanent  3aA  band  extending  all  round  the  planet,  with  cmly  one 
narrow  break  in  it.     Bat  this  description  is  &r  ftonx  presmtmg  the 
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real  oomplexity  of  tibe  axrangement  of  contmenla  fmd  oceaofl  oa 
the  soatnem  hemispheie,  with  which  Mr.  Phillipa'B  chart  and  Mi. 
Davee'B  admiiable  (and  oonaistent)  views  h&re  iamiliarized  as. 

We  hare  an  accoimt  of  a  meteor-Bhower  seec  at  "  noon,  under  a 
dondlees  Bkjr,"  in  AoBtxalis,  October  25,  1866.  One  pcut  of  the 
description  is  not  intelligible ;  we  are  told  that  "  during  (?  after) 
the  whole  diaplsy  the  bky  was  filled  with  a  phosphorescence  so 
etaxHig  tliat  it  gave  oonaiaaBUe  light  to  the  earth.  A  rirer  at 
some  distance,  which  in  the  clearest  mocmless  nights  is  invimUe 
bom  here,  gUstened  quite  brightly,  eren  when  scaroe  a  star  was  to 
be  seen  Uiron^  the  clouds," — the  hour  bemg  soon,  and  the  sky 
doadlessl 

Mr.  Masters  sends  an  aooonnt  of  t^  Norember  meteor-showtf 
as  seen  at  Kishnagnr,  Bengal.     He  determined  for  the  radiant- 

Ct  a  poaitioa  tot  near  l£at  aemgned  by  obserrers  in  England, 
apex  of  the  Zodiacal  light  appeared  to  be  some  degrees  soath 
(tf  the  radiant-point. 

H.  Hoek,  m  a  letter  to  Mr.  De  la  Bne,  discnsaee  the  question  of 
Bobtr  spots.  Taking  the  mas  of  a  phinet  and  the  inverse  cube  d 
its  distanoe  as  the  measure  of  the  punet's  inflnenoe  in  raising  wares 
(^  distnrbanoe  on  the  son,  he  assigns  to  Meronry,  Venus,  the 
Earth,  Mara,  Jupiter,  and  Satnm,  eSecte  proportional  to  the 
nnmbers  12,  24,  10,  0,  23,  and  7,  respeetirely.  This  eetimate  is 
nndonbtedly  more  correct  than  that  refe^ed  to  in  onr  last  Chronicle. 

Bir  John  Herschel  has  presented  to  the  Bi^al  ABtronomicel 
Society  a  series  of  MS.  charts,  containing  the  eetimated  magmtades 
of  nearly  all  the  stars  viidble  to  the  naked  eye  in  both  hemispheres. 
The  labonrs  of  Professor  Argelander  in  the  same  direction,  having 
been  given  to  the  world  whUe  Hersdiel'a  work  was  in  prc^rees,  he 
was  mdoced  to  relinqnish  a  task  of  great  labour,  and  hencdbrth 
only  of  secondary  int(a«et.  Bnt  a  large  amoimt  of  labotit  having 
been  bestowed  on  the  subject.  Sir  John  considered,  and  all  interested 
in  stellar  obeervation  must  agree  with  him,  that  it  wonld  be  a  pity 
that  the  charts  shonld  not  be  preeerved. 

Mr.  Stone  has  inveetigated  the  qneetJon  of  the  son's  motion  in 
space  tn-  a  new  and  very  simple  method,  founded,  however,  on 
news  aiready  arrived  at  on  this  question.  He  arrives  at  the  con- 
clusion that  there  is  decisive  evidence  of  the  snn's  motton,  bat  that 
the  affects  c^  parallactic  displacement  arising  from  this  motion  are 
on  OiB  average  much  smaller  than  tlie  independent  proper  motifflis 
of  the  stars. 

Mr.  ChiunbeiB  has  compiled  a  catalogue  of  temporary  steis. 
Many  of  the  objects  inclu^  in  this  catalogue  were  donbtlees 
comets. 

We  commend  Mr.  Dawes's  paper  on  the  micrometrical  measure- 
ments of  donUe  stars  to  the  carafol  study  of  the  tdesoopifi  observer. 
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Mr.  Cleveland  Abbe  prneoils  a  paper  on  the  distribntioii  o£ 
Kebolie.  He  finds  evidence  that  cInBterB  and  planetarr  nebnlse 
b^ng  to  the  Yia  Loctea,  while  other  nebolfe  lona  iQaepeodent 
syst^QS,  of  which  the  Knbecnlas  are  membeia.  It  does  not  appear 
to  have  occurred  to  those  who  hare  dealt  with  thie  subject,  that  the 
marked  absence  of  nebnln  ham  the  zone  ot  the  Via  Lactea  affords 
as  string  evidence  of  a  eloee  relation  between  the  nebular  and 
ddereal  systems,  as  the  contrary  phenomeaon  of  aggregation  along 
that  zone  would  have  afforded. 

Mr.  Kincaid  describes  an  inetmnient  called  a  metrochrome,  tot 
detecting  changes  of  Btar-oolonis.  Snch  changes  have  only  been 
certainly  noted,  as  yet,  in  the  case  of  Sirios  and  95  Hercolis. 
They  are  very  diflictilt  to  detect,  mnce  ofaserveis  differ  greatly  in 
their  estimate  of  colour.  Spectrum  analysis  requires  "  saperlatively 
fine"  weather,  and  is  also  for  other  reasons  snrrounded  by  great 
and  numerons  difficultdes,  which  render  its  application  almost  im- 
practicable. The  great  difficulty,  so  &r  as  other  methods  are 
concerned,  lies  in  the  selection  of  a  standard  of  reference.  A 
painted  scale,  like  that  given  by  Admiral  Smyth,  is  objectionatde 
on  account  of  the  opacity  of  its  colour ;  and  is  furtber  not  suffi- 
ciently reproducible.  Precious  stenee  are  beyond  the  reach  of  meet 
observers.  It  has  been  suggested  by  Mr.  Procter  that  the  iUumi- 
nation  of  a  minute  white  disc  in  the  focus  of  a  positive  eye-pieo^ 
"  through  differently  coloured  glasses  placed  on  a  roteting  disc,"  is 
a  method  which  might  be  employed  with  advantage.  Mr.  Kincaid 
Mefets  the  use  of  diemical  eolutbns  (a  method  suggested  by  Mr. 
Muggins).  He  uses  a  rotating  drum  with  six  equidistant  openings, 
three  of  which  are  so  constructed  as  to  admit  flat^ded  ateppered 
bottles  containing  differently  coloured  chemical  solutions ;  the  other 
three  openings  transmit  the  normal  hght  of  the  lantern.  By  wholly 
or  partially  covering  one  or  more  of  the  former  openings,  and  by 
communicating  a  rapid  rotation  te  the  drum,  it  wiU  be  possible  to 
rqiroduce  the  light  of  a  particular  star.  This  hght  tmown  into 
the  telescope  prodnces  the  image  of  an  artificial  star. 


4.  BOTANY,  VEGETABLE  MOBPHOLOGY.  AND 
PHYSIOLGY. 

Amebioa. —  Origin  of  the  Canadian  Flora. — Dr.  Dawson,  of 
Montreal,  has  published  in  the  '  Canadian  Naturalist '  a  list  of  some 
species  of  plants  he  has  found  in  the  well-known  deposit  of  Leda- 
clay  at  Green's  Creek,  on  the  Otteway,  from  which  he  has  been 
able  to  amve  at  a  satisfactery  estimate  of  the  climate  prevailing 
there  at  tbe  time  of  their  deposit.     Among  the  spedes  are,  Droaera 
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rotundifolia,  L.,  PotentUla  canadeneU,  L.,  Populue  haleam^era, 
L,,  P<damogetaA  pwsillws,  L.,  and  Perfoliaius,  L.,  and  others.  From 
the  list,  it  appears  that  the  plants  fotmd  are  a  aelection  of  the  moat 
hardy  species  &am  the  preeent  Canadian  Soia.  Dr.  Dawson  shows 
that  this  cannot  have  been  an  accidental  selection,  nor  due  to  the 
river  bringing  refuse  fctnn  more  northern  latitodee.  Henoe  we 
must  infer  remgeration,  and  that  there  was  sach  an  amount  of  i&- 
irigeratioQ  ae  these  plants  seem  to  indicate  is  borne  ont  farther  by 
what  would  necessarily  oocnr  were  the  land  again  sabmerged  to  the 
extent  that  it  was  at  the  time  of  the  deposition  of  the  Xecfo-clay. 
A  climate  like  that  of  the  Labrador  coast  would  be  the  remit. 

AuBTKALiA.  —  Ciilture  of  Fraii  Trees. — Dr.  Gteorge  Bennett 
publishes  an  interesting  account,  in  the  'Journal  of  Botany'  for 
April,  of  the  extensive  orangeries  and  other  &mt-gardens  near 
PaFSmatta,  Kew  South  Wales.  Oranges,  Lemons,  ^plee,  Pears, 
Loquats,  Apricota,  Peaclwe,  and  superior  varietiea  of  Grapes  are 
grown  in  ^eat  profusion,  both  for  export  and  home  consumption, 
and  exhibit  a  most  striking  instance  of  the  sacceee  attendant  on 
well-directed  efforts  at  acdimatization.  The  orange,  apple,  and 
lemon  trees  of  Mr.  Fye,  of  Paramatta,  are  grown  in  a  soil  consisting 
of  a  very  poor  sandy  loam,  from  which  crop  out  all  over  the  region, 
large  sandstone  rocks,  the  trees  being  planted  around  and  between 
them.  In  the  Azores  many  of  the  orange  gardens  are  formed  in 
places  where  there  is  often  not  a  greater  depth  of  soil  than  18  or 
So  inches  above  the  shattered  Tolcanic  ash.  In  New  South  Wales 
the  orange  trees  frequently  give  three  crops  in  the  year,  the  fruit 
of  each  crop  differing  consi<Urably  in  form  and  size,  bat  all  being 
of  excellent  flavour.  Oranges  frequently  remain  on  the  tree  over 
fifteen  months,  and  when  gathered  are  in  excellent  condition.  The 
largest  trees  grown  in  this  orangery  were  over  35  feet  in  height  and 
about  the  same  diameter,  such  a  size  being  very  remarkable.  In 
an  orangery  in  which  there  were  about  70  trees  to  the  acre.  Dr. 
Bennett  stales  that  ten  on  the  average  Yielded  550  dozen  oranges 
in  one  year.  The  wholesale  price  at  wnich  they  are  sold  is  from 
7ei  to  8a.  a  dozen,  anything  over  2tJ.  per  dozen  remunerating  the 
grower.  The  greater  number  are  exported  to  Tasmania,  Melbonme, 
and  New  Zealand.  Dr.  Bennett  also  expresses  his  belief  that  the 
thin-skinned  pipless  oranges  which  are  sometimes  called  the  "  St. 
Michael's  oranges,"  are  o^y  the  result  of  age  and  careful  cultiva- 
tion of  the  tree  which  produces  them ;  it  appears  that  they  cannot 
1)6  got  frtmi  seedlings  or  young  cuttings.  Wax  models  ot  some  of 
the  fruit  and  photographs  of  the  tre%  in  these  Australian  orangeries 
have  been  sent  to  the  Paris  Exhibition,  where  it  is  believed  they 
will  compare  very  favourably  with  those  of  the  Northern  Hemi- 
sphere. 

Edible  aad  Poiaonoug  PlaniB  of  ike  order  Apoeynaeete.-^J)t. 
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Bennett  describee  an  edible  plant,  AUhnia  eduJi$,  found  in  Xew 
C^edonia — f^e  natural  order  to  which  tits  Tanghiiu  Poison-tree  of 
Hadagaacar  belongs — aa  abo  the  Strjclmoe,  or  Nnz  Tomica,  and  the 
Oleander ;  the  same  order,  on  the  other  hand,  includes  the  nsefhl 
Hya  Hya,  or  Milk-tree,  of  Demetara  (T<d}srntemtmiana),  tbe  Creamr 
&ait-tree  of  Sierra  Leone  (itoupeUta),  and  many  others.  The 
AJetotUa  edtUia  ia  a  climbing  plant,  the  fhutr-poda  of  wluch  are 
much  need  in  New  Caledonia  both  by  n&tires  and  Europeans  as  an 
esculent  v^^etable.  Another  Bpeciee  of  Aldonia,  which  is  of  con- 
ndeiaUe  nae  diet^ically,  is  the  A.  comtrida.  It  is  the  Bitter  Bark- 
tree  of  the  colonists,  iad.  was  sappoaed  at  one  time  to  have  tbe 
properties  of  Qninine.  It  reallj,  however,  more  cloaely  resembles 
QoasHia,  and  is  used  as  a  tonic  and  for  preparing  "  bitters."  Jh. 
Bennett  directs  attention  to  the  desiratnlity  of  cnltivating  both  these 
plants  with  a  view  to  their  economic  applications.  Hr.  J.  F. 
Wilcox  has  sent  samplee  of  the  bark,  wood,  and  decoction  of  Ablonia 
eoTUlrida  to  the  Pans  Exhibition. 

ENaLAiTD. — The  CoUmring  Matters  of  Plants. — Though  this  is 
hardly  the  place  in  which  to  notice  tbe  optical  arrangements  and 
working  of  Mr.  Sorby's  spectroscope,  we  may  draw  attention  to 
some  of  the  resnlta  which  ne  has  obtuned  &om  its  nse  in  inTesti- 
gating  Tegetable  colom«.  At  a  late  meeting  of  the  Boyal  ISociety, 
be  described  a  new  m^^thod  for  registering,  by  means  of  an  inter- 
ference spectmm,  the  position  and  character  of  the  absorption 
bands  obtoined  in  a  spectrum  by  tbe  interposition  of  a  coloured 
aolnticm  between  the  spectroscope  and  source  of  light  He  has  also 
made  use  of  the  action  of  sulphite  of  soda,  citric  acid,  ammonia,  and 
other  reagents  for  separating  or  modifying  these  eolutioDs,  and  has 
been  able  to  distinguish  above  100  distinct  colouring  matters.  The 
blue  of  one  flower  is  not  the  blue  of  another,  nor  are  all  pinks, 
greens,  and  yellows  of  the  same  component  parte.  Two  or  eren 
more  aeparable  colonring  matters  unite  in  many  cases  to  give  a 
petal  its  particular  tint  and  often  one  of  these  is  peculiar  to  the 
plant.  The  most  remarkable  &ct  which  Mr.  Sorby  appears  to 
nave  elicited  is  that  (in  all  probalulity)  the  absorption  bands  of  any 
angle  colonring  matter  occur  at  equal  distances  in  the  spectrum 
(allowing  for  dispersion)  and  hence  that  we  may  infer  the  presence 
of  more  than  one  colouring  matter  in  a  solution  which  gives  absorp- 
tion bands  disposed  at  tmeqnal  intervals. 

jLSeged  New  Britiah  Heath. — Dr.  fiikuoe  writes  in  the  '  Journal 
of  Botany '  for  Jnne,  that  fifteen  years  since  he  gathered  in  South 
Devon,  near  Newton  Abbot,  an  Eriea,  which  at  the  time  he  con- 
sidered to  be  .S.  mediierranea,  the  rare  species  which  grows  in 
Irdand.  He  now,  however,  considers  the  species  to  be  j^  carnea. 
This  last  species  is  fonnd  in  Switzerland,  Austria,  Germany,  Italy, 
DalmatiB,  Hungary,  and  Greece— not  in  France — whilst  E.  meii- 
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ierransa  is  met  with  in  Ireland,  France,  Spain,  and  FoitngaL 
Wliether  tlie  species  be  the  Iriah  or  Swiae  epedeB,  its  ocoaneoce 
in  DevouBhire  is  snfficientlT  remarkable,  and  shonld  cause  careful 
search  in  the  localitj,  wbicn  Br.  Hance  espreaal;  states  was  qnite 
wild  and  dis^Jit  &om  cultivated  land.  At  the  same  time  very  great 
importance  cannot  be  attached  to  an  identification  resting  on  a 
soutarj  specimen  gathered  so  long  since,  and  which  may  Imve  oc- 
cnned  under  circvunstancee  which  wonld  explain  the  matter,  but 
which  have  now  escaped  Dr.  Hance's  recollection. 

D(nMe-Jlou>ered  Bmiuncultu.—Di.  Maxwell  Mast«t8  describes 
B  case  of  donble-flower  in  BanWKulva  Jicaria,  the  chief  interest  of 
which  residee  in  the  stractnre  of  the  carpels  and  omLee.  The 
carpels  were  open,  and  the  omles  apmng  from  the  inner  surfcoes  of 
these  carpellary  leaves  like  little  onds.  The  occnrrence  of  two 
ovnlee  instead  of  one,  in  these  monstrona  fruite,  is  noteworthy,  as 
also  the  &ct  of  their  originating  neither  &om  the  margins  of  the 
carpellaj^  lea^  not  from  a  prolonged  axis,  but  from  its  inner  snr- 
&ce.  The  rarity  with  which  periect  seeds  at  BanuncuZta  Jictma 
are  formed  is  to  be  attributed  to  the  deficiency  of  pollen  in  the 
anthers  of  these  fiowers.  Itanuncvlus  auncomva  is  frequently 
sterile,  and  other  plants  of  the  order  exhibit  a  frequent  tendency  to 
the  nnisexnal  form.  B.  bulbosus  has  not  .been  rectn^ed  with 
nnisexnal  flowers,  but  Dr.  Masters  recently  met  with  a  luxuriant 
specimen  of  this  species  in  which  every  flower  was  fertilized, 
although  there  were  no  perfect  stamens  in  tlie  flowets. 

B^ngton'a  Manual  of  Botany. — A  sixth  edition  of  this  work, 
BO  highly  valued  by  every  Engli^  critical  botanist,  has  jnst  been 
pobhshed.  Fifteen  plante  are  admitted  into  the  manual  as  genuine 
additiouB  to  the  British  Flora,  while  five  species  are  recogmzed  as 
certainly  naturalized  foreign  species.  Nearly  all  of  these  species 
hare  been  recorded,  and  some  of  them  figured,  as  they  were  dis- 
covered in  Dr.  Seeman's  very  excellent  joumal  of  Botany.  It  has 
been  remarked  that  the  comforts  and  duties  of  a  Unirergity  chair 
too  often  divert  its  occupier  from  those  labours  which  were  the 
stepping-stones  to  the  honourable  pceitioD.  This  aaanredly  is  not 
the  case  with  Professor  Babington,  nor  do  we  know  of  any  chair  at 
«ther  of  the  English  Unirersities  of  which  so  unpleasant  an 
assertion  could  be  maintcuned  with  truth. 

New  Lichens  from  Coder  Idrie, — The  Eeverend  W.  A. 
Leighton,  in  the  June  number  of  the  '  Annals,'  describes  a  Hcheno- 
logical  tour  in  the  neighbourhood  of  Dolgelly.  Cader  Idris  appears 
to  be  a  wonderfully  productive  locality  in  the  way  of  lichens  and 
mosses,  the  only  disadvantage  it  presents  to  the  collector  being 
that  which  befel  Str.  Leighton — that  of  losing  the  path  on  the 
mountain  in  misty  weather  while  absorbed  in  the  search  for  speci- 
mens.    By  his  excnrsion  Mr.  Leighton  has  added  to  our  Bntish 
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Flon  a  score  of  new  lichens,  of  which  ax  are  entirsly  new  to 
lichenolog;,  and  also  a  new  specieB  of  Sphoeria — thns  prormg  that 
our  Welsh  monntainfi,  if  tnorongblj  aearched,  would  yield  an 
abundant  harvest  of  good,  rare,  and  novel  hchens,  and  probebly 
many  novelties  in  other  natural  orders.  Dr.  Frsaer,  who  accoot- 
panied  Mr.  Leighfam,  adds  a  list  of  more  than  fifty  Bpecies  of 
mosses,  which  he  fomtd  near  Dolgelly,  chiefly  on  Cader  Idris. 

Frdofhyta. — While  botanists  generally  and  students  of  Diato- 
maceee  e^ecially  must  feel  the  loss  of  bo  ardent  an  obseirer  as  the 
late  Dr.  Greville,  it  ia  gratiiying  to  find  that  others  are  coming  for- 
ward in  his  especial  field  of  reeearcb.  In  the  last  nnmbei  of  the 
'  Microscopical  Joninal,'  Dr.  Lander  Lindsay  describee  some  new 
species  of  Diatomacece  and  DesmidiacetB  from  New  Zealand,  and 
makes  some  THlnaUe  remarks  upon  the  distribution  of  the  Proto- 
phyta,  and  their  representatives  in  New  Zealand.  The  Bev.  Eugene 
O'Meara,  in  the  same  journal,  describee  eleven  new  and  several  rare 
forms  of  DiatomaceEe  which  were  dredged  on  the  west  coast  of 
Ireland,  by  Dr.  £.  Perceval  Wright,  of  Dublin.  The  gathering  ia 
chiefly  interesting  on  account  of  the  number  and  rarity  of  the 
known  species  aad  the  large  percentage  of  new  species. 

FaufCE. — SporUaneota  Movemenia  in  Golocasia. — M.  Lecoq 
conmiunicates  to  the  '  Comptee  Bendus '  a  notice  of  some  extraordi- 
nary vibrations  which  he  nae  observed  to  occur  regularly  in  the 
leaves  of  the  Colooatia  exvlenta.  The  movements  were  sufficiently 
violent  to  set  small  bells  ringing  which  were  attached  to  the  plant, 
and  thus  indicated  to  M.  Lecoq  the  time  of  the  phenomenon.  The 
vibrations  were  frmn  100  to  120  a  minute.  The  plant  was  kept  in 
a  hothouse,  and  was  qnite  free  firom  draughts  or  currents  of  air, 
which  could  produce  the  agitations  observed.  M,  C.  Mnseet  pub- 
lished some  obeerratioDS  on  this  plant  some  time  since ;  he  did  not 
observe  the  movement  of  the  leaves,  but  noted  that  during  pnefo- 
liation  the  sap  was  projected  &om  the  leaves  to  a  distance  of  several 
centimetres  through  two  orifices,  in  the  form  of  stomata,  situated  at 
the  apex  of  the  le^.  Eighty-five  drops  were  projected  in  the 
minute.  The  most  prohaUe  explanation  of  the  movemeaie  offered 
b^  M.  Lecoq  is  that  m  his  plant,  for  some  reasoB  or  other,  since  be 
did  not  observe  anv  projection  of  sap,  the  terminal  orifices  were 
inactive,  and  that  the  projecting  force  was  thns  converted  inte  a 
vibrating  fwce. 

GtEMtAKZ. — The  Fimction  of  ChloropkyU  in  ihe  Chemistry  of 
Plant  Life. — Dr.  Ferdinand  Conn,  of  BreeUu,  in  a  paper  "  On  the 
Phycochromaaete  and  Floridea,"  in  the  Juiuary  number  of  the 
'Archiv  fiir  Mikroskopische  Anatomie,'  describee  at  some  length 
the  colonring  matters  of  various  low  forms  of  Algse.  He  shows 
that  the  colouring  matter  in  all — red,  blue,  green,  yellow,  or 
brown — contains  CSilorophyll,  or  a  closely-allied  body,  and  main- 
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tuns  that  CSiloropIiyll  (^or  some  closely-allied  modification  thereof) 
IB  contained  in  all  growing  plants,  as  tne  principal  actor  in  the  pro- 
ccas  of  assimilation,  acting  perbapB  in  a  manner  analogous  to  that 
which  the  oxygen-carrying  constituents  of  blood  exhibit  in  animals. 
Dr.  Gohn  has  also  recently  shown  elsewhere  that  the  presence  or 
absence  of  Chlorophyll  in  the  lowest  forms  of  Plants  and  Animals 
has  a  very  important  bearing  on  their  direction  of  motion.  They 
always  move  towards  the  hght,  and  if  varionsly  coloured  hght  be 
used,  towards  the  highly  refraotive  actinic  rays  in  preference  to  the 
thermal  red  onee. 

Dr.  Cohn  belieTes  that  the  decomposition  of  carbonic  add  and 
the  eTolntion  of  oxygen  through  the  ChlorophyD,  under  the  influ- 
^ce  of  light,  offer  a  hii  expiration  of  some  of  the  moremeuts  of 
these  minnte  coloured  organisms. 

A  fragment  of  chalk  coated  otsz  one  half  with  a  resinous 
cement  and  placed  in  dilate  add  is  projected  with  the  coated 
Bor&ce  foremost,  by  the  erolutitm  of  carbonic  acid  from  the  ex- 
posed extremity.  In  a  similar  manner.  Dr.  Cohn  snpposes  that  the 
chemical  action  induced  by  the  action  of  light  on  the  chlorophyll 
[^gregated  at  one  part  of  such  bodies,  as  the  OaaiSarue  or  Euglente 
may  give  rise  to  those  axial  rotations  which  frequently  become  apparent 
as  longitudinal  motion.  Dr.  Cohn  also  mentions  certain  Oaeularite, 
namely,  the  genus  Beg^iatoa,  which,  probably  by  the  decomposition 
of  solphatee,  develop  free  hydrogen-sulphide  iu  the  water  in  which 
they  thriye.  Since  this  gronp  of  atgie  alone  can  Sourish  in  hot  and 
strongly  saline  solutions,  he  suggests  that  it  is  probable  that  the 
first  organisms  which  were  present  in  the  primordial  sea  which 
covered  the  earth,  and  was  of  very  high  temperature,  if  we  may 
reason  upon  the  inductions  of  geologists,  were  OsdUarim  or  rather 
Cltroococcacem. 

The  Situaiion  of  the  Alkaloids  in  (he  Bark  of  the  Cinchonm. — 
Any  facts  relating  to  the  sources  or  supply  of  Quinine  must  have 
considerable  interest.  Some  years  smce  M.  Wigand  tried  to 
demonstrate  that  the  allcaloids  of  the  Cinchonas  are  developed  is 
the  hber.  He  observed  that  thin  sections  of  the  bark  soaked 
in  cochineal  became  stained  more  strongly  in  that  layer  which 
is  known  as  hber,  than  in  that  part  of  the  hark  called  paren- 
chyma; and  from  this  he  concluded  that  quinine  was  more 
abundantly  present  in  the  liber  than  in  the  parenchyma,  acting  as  a 
mordant.  M.  Carl  Miiller,  having  feiled  to  confinn  M.  Wigand's 
observations,  has  adopted  a  difierent  method  of  examination.  He 
by  a  very  ingenious  process  separates  the  liber  and  parenchyma, 
and  then  anah'ses  the  two  separately.  He  finds  that  the  parenchyma 
contains  9*876  per  cent,  of  qumine,  whilst  the  hber  only  contains  2462 
per  cent.  It  appears  also  that  the  quinine  is  the  moi'e  abundant  iu 
pn^ition  as  the  hark  is  more  developed,  which  would  lead  one  to 
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somKMe  thai  the  prodnctioa  of  qniiimB  is  in  rdation  irith  Ota 
fonnatioa  (rf  the  uber.  This  ooiuidenitK«i  has  nstotally  led 
M.  Unller  to  inquire  at  what  period  and  in  what  r^ion  of  the  bark 
the  first  appearance  of  the  quinine  takee  place,  and  he  proposes  to 
take  np  this  qneetioD  aa  bocoi  aa  he  can  procnie  a  gnffifJent  nnmber 
of  hving  CincniHu-plaQtB. 

Fungi-»pore$. — PioEenor  Kaisteo  has  jmlJished  some  ofaBcrra^ 
tiona  on  the  styloBporee  of  Sphaerim.  Spkcerix  were  found  in  the 
opened  anthers  of  jPwwAta  »plettd«tu,  which  whea  plaoed  in  water, 
gare  exit  to  a  white  tortnons  thread,  which  quickly  broke  np  ia 
&e  water,  into  innnmerable  ample  oral  Teaidee.  These  vesicUs 
whsn  moistened  with  dilate  Bolntum  of  iodine  acquired,  like  starch, 
ft  beantifnl  violflt  colour,  and  what  presesTed  in  glroerine,  dieappeftred 
in  a  htile  time.  TIub  is  probaUj  ttte  first  known  example  of 
a  Btaich-reaction  in  the  spores  of  Fungi,  as  which  (and  indeed,  as 
styloepores)  Uie  corpuscles  noted  must  be  r^arded,  and  altbond) 
a  simUar  reaction  ot  the  ^res  was  obaerred  by  GuTrey  in  me 
Ijchens,  and  in  the  plant  named  AmyUmpora  tremeHoidea  by  that 
botanist,  it  is  aerertulees  worthy  ot  notue  as  oerteinly  a  Tuy  rare 
occurr^tce  among  these  plants. 


5.  CHEMKTET. 

(Indudinff  the  Pneeedinga  ofihe  ChmvuxU  Soeiel^.) 

Id  recoidiiig  recent  discoTeriee  and  progreflB  in  Chemistry,  we  may 
in  the  first  place  mention  two  facts  which  have,  however,  as  much 
relation  to  physics  as  chemistiry.  The  first  is  a  new  determioatiiHi 
of  the  density  of  ozone,  by  M.  Soret.  We  have  already  recorded* 
the  conclusion  to  whuJi  M.  Soret  was  led  by  hie  former  experi- 
ments, vix.  that  the  dend^  of  ozoqc  was  one-and-a~half  tunes  that 
of  oxygen,  or  1 '  658.  This  conclusion  he  has  recentiy  confirmed, 
by  detmnining  the  rate  of  didiision  of  ozonized  oxyeen,  which  was 
fbmid  to  correspond  exactly  with  the  rate  required  by  Graham's 
well-known  law. 

We  have  in  sereral  numbers  referred  to  the  iuTalnaUe  labours 
of  M.  Berthelot  on  the  Hydrocarbons,  and  not  long  sinoef  to  his 
important  paper  on  the  action  of  beet  on  these  bodies.  His  more 
recent  experiments  have  been  deroted  to  the  oxidation  of  ^dro- 
carbons,  and  have  yielded  interesting  results.  Acetylene,  C.  Hi, 
only  differs  &om  oxalic  acid  by  wantmg  eight  atoms  of  oxygen. 
M.  Berthelot  finds  that  these  can  be  added  directiy;  and  mua, 
seeing  that  he  has  already  formed  acetylene  by  the  direct  union  of  its 
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elements,  we  have  oxalic  acid  bnilt  up  \ij  the  snccesBire  combinatioit 
fA  ite  conatitaent  elements.  In  order  to  prodace  oxalic  acid  in  this 
"v&j,  gaseous  acetylene  is  shaken  np  with  a  BtrongI;  alkaline 
solntion  of  permanganate  of  potad,  a^ed  gradually  as  Itmg  as  the 
Bcdntioa  is  decolorized,  and  takins;  caie  to  ke£^  the  flask  cooL  ^hen 
the  operation  is  ended,  the  Bolabon  is  filtered  horn,  the  binoxide  of 
manganese.  The  oxalic  acid  will  be  found  in  combination  with  the 
pota^  and  may  be  separated  by  means  known  to  every  chemist, 
fonnic  and  carbonic  acids  are  piodnced  at  the  same  time  as  oxalio 
acid,  no  doubt,  M.  Berthelot  states,  by  the  splittiQg  np  of  some 
nascent  oxalic  add. 

Several  other  hydrocarbons  were  experimented  vrith  in  the  same 
way.  Ethylene  gave  the  same  products  as  acetylene.  Allylene 
gave  maionic,  acetic,  and  carbonic  acids.  Amylene  gave  oxalic,  and 
a  mixture  of  seveiil  others,  probably  pyrotartaric,  succinic,  and 
maionic  acids.    Styrolene  yielded  benzoic  and  carbonic  acids. 

M.  Berthelot  has  also  succeeded  in  forming  toluol  synthetically. 
The  formnla  of  toluol,  Gu  Hi,  indicates  the  addition  of  marsh  gas 
to  benzol  with  the  elinunation  of  two  atoms  of  bydn^jien- 
C^      =      CH.      +      C.A      -      2H. 

TolnsL  llinliOw  Bm^ 

The  excessive  beet  required  to  efiect  the  direct  comlnnation  of  theaa 
bodies  was  fatal  to  the  existence  of  tolool,  and  a  product  of  its 
condensation,  anthracene,  was  obtained.  By  bringing  them  together 
in  the  nascent  state,  however,  the  desired  combination  wss  effected, 
and  toluene  formed.  This  was  done  by  submitting  a  mixture  of 
acetate  and  benzoate  of  soda  and  lime  to  distillatioQ.  Besides 
toluol  some  other  hydrocarbons  were  produced,  which  M.  Berthelot 
regaids  as  higher  homologaes  of  toluol 

An  important  paper  "  On  new  Hydrocarbons  obbuned  synthe- 
tically" has  been  published  by  Fittig  &  Bigot.  For  this  we  must 
refer  the  reader  to  the  original,  or  me  traiwlation  indicated  below.* 

The  researches  of  Mr.  P.  Griess  "  On  a  new  Series  of  Organic 
Compounds,  in  which  Hydrogen  is  replaced  by  Nitrogen,"  have  led 
him  to  the  discovery  of  a  highly  explosive  series  of  salts,  one  of 
which  he  proposes  as  a  subetitTite  for  fnlminatmg  mercury.  This 
is  the  chromate  ox  chlorochromate  of  diazobenzol.  Ascending  to 
the  French  potent,  it  is   prep^ed  in  the  following  way: — One 

3uivalent  of  nydrochlorate  of  aniline  is  mixed  with  two  equivalents 
hydrochloric  add,  and  to  these  one  equivalent  of  nitrite  of  soda 
in  strong  solution  is  very  gradually  added.  The  mixture  is  left  to 
itself  so  long  as  any  nitrogen  is  disengaged.  In  this  way  diazo- 
benz(d  is  produced.  To  precipitate  the  salt  named  above,  a  con- 
centrated eolation  of  one  equivalent  of  Hcbromate  <A  potash  in  one 
*  'Ann.  derClbMa.u.  Ptuaiii.'Bd.ai)L,p. ISO.  ■TiMUxmturr.'Tol.l.p.ISl. 
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eqniralent  ol  hydiochlcnic  acid  is  added.  It  is  BDneoesBafy  to  aij 
tut  tha  precipitate  must  be  ooUected  and  dried  with  the  Kreateet 
{oeaation,  since  its  ezplosiTe  force  is  said  to  sorpasB  that  of  nilmin- 
atuig  mercurj^. 

While  on  the  snbiect  of  ezplomTe  oomponnds  we  notice  Mr, 
Abel's  pftpei  oa  the  "  Stalinli^  of  Gnu  Cotton,"  lead  at  the  meeting 
of  the  Boval  Society  on  Apiu  4.*  One  objection  hronght  against 
^  use  of  ^on  ooHon  is  ita  liability  to  spontaDeona  changes,  somo- 
timee  resnlting  in  explosion,  and  in  other  cases  rendering  me  ootbm 
tudsn.  This,  as  was  stated  by  Mr.  Oroc^ee  in  an  article  in  onr 
first  Tolnme,t  is  simply  the  result  d  imperfect  mannfiictiire ;  an 
o|nnioD  which  ttie  experimesits  of  Mr.  Aoel  confirm.  Tri-nitio- 
oellnloae,  ot  perfect  gnu  cotton,  is  not  liable  to  any  spontaneous 
change;  "bnt  tlie  beet  Duumbctaied  article  may  contain  some 
Organio  nitiogenized  impmitiee  of  comparatively  unstable  pro- 
perties, which  hare  be^i  formed  by  the  action  of  nitric  acid  npon 
loreign  matters  retained  1^  the  ootboD  Sbro,  and  which  are  not  com- 
pletdy  removed  by  the  process  of  pnrifioataon" — that  is  boiling  the 
raw  cotton  in  a  solntion  of  caustic  fdkali.  It  is  these  impnritLcs — 
Qot  nsnall;  smonnting  to  more  thak  two  per  cent. — which  are 
prone  to  change  when  gun  cotton  is  stored  in  the  dry  stat«. 

The  first  result  of  me  change  ia  the  production  of  a  little  free 
add,  and  if  the  change  be  allowed  to  proceed  it  goes  on  to  the  com- 
plete deatmction  of  the  cellulose  products.  Bnt  the  expetiments  of 
Mr.  Abel  show  that  the  change  may  be  arrested  at  the  primary 
stage,  and  the  stability  of  the  material  ensured  for  ever.  This  re- 
salt  is  obtained  at  once  1^  imifotmly  distribating  through  the 
cotten  a  solntion  of  carbonate  of  soda.  One  per  cent,  of  carbonate 
of  soda,  Mr.  Abel  has  found,  will  afford  to  the  material  the  power 
of  resisting  any  serioos  change,  even  when  exposed  to  soch  tem- 
peratures as  would  canse  the  decomposition  of  pure  and  perfect  gnn 
cotton  without  this  protection. 

Water  perfectiy  protecte  gnn  cotten  from  alteration.  Actual 
jmmeinon  is  not  necessary ;  if  only  damp  to  the  tench  it  nndei^oes 
not  the  slightest  change,  and  may  be  closely  packed  in  large  qnan- 
tities  without  risk.  The  safety  from  explosion  Mr.  Abel  con- 
rageoosly  illustrated  by  taking  two  or  three  pounds  of  d^p  cotten 
in  his  hand,  and  plunging  a  red-hot  poker  into  it.  Thna  gna 
cotton  damped  with  a  proper  amount  of  carbonate  of  soda  solution 
may  be  transported  witnont  risk  te  any  part  of  the  world,  and  maj  ' 
t^en  be  eamly  dried  for  use ;  and  it  is  a  curious  fact  that  while  raw 
cotton  requires  a  tomperature  of  not  less  than  240°  F.  to  drive  off 
all  moisture,  gnn-ootton  becomes  perfectly  dry  at  about  180°  P. — 
the  heat  required  to  explode  being  30U°. 

.».,?.   117. 
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Chm  cotton  is  boweTer  hygroscopic,  and  on  this  aooonnt  Has  bean 
ibiuid  nncertain  when  made  into  ouiridges.  A  sportsman,  for  ex- 
ample, would  make  good  shootiiig  in  the  early  part  of  a  damp  day, 
bod  in  the  middle,  emd  worse  in  the  afternoon.  This  objectum  to 
the  use  of  gon  cotton,  bo  much  to  be  recommended  on  other 
acconnts  for  sporting  purposes,  has  been  obviated  by  the  Meeats. 
Prentice,  who  now  enclose  each  charge  in  the  thinnest  possible 
coating  of  india-rubber,  by  which  the  access  of  moistore  is  com- 
pletely prevented. 

Of  two  other  important  papera  communicated  to  tiie  Boyal 
Society  we  can  only  give  the  titles.  The  first  is  by  Mr.  H.  0. 
Sorby,  "  On  a  Definite  Method  of  Quahtative  Analysis  of  Animal 
and  Vegetable  Colouring  Matters  by  means  of  the  Spectrum  Micro- 
scope. "•  This  is  really  a  eontimiation  of  the  eij)eriments  described 
in  an  article  in  onr  own  pages,t  made  with  unpioyed  appiiratuB 
and  a  more  definite  aim.  The  paper  requires  very  careful  reading 
at  length  for  the  fsill  understanding  of  its  contents.  While  on  this 
subject  we  may  refer  the  reader  interested  in  the  matter  to  a 
valuable  paper  by  M.  Preyer,  "  On  the  Quantitative  Determination 
of  Colourmg  Matters  of  the  Blood  by  means  of  the  Spectroscope."^ 

The  next  is  a  paper  by  Sir  B.  Brodie,  read  May  3rd,  and  entitled 
"  The  Galcnlns  of  Chemical  Operations :  being  a  Method  for  the 
Investigation,  by  means  of  Symbols,  of  the  Laws  of  the  Distribntion 
of  Weight  in  Chemical  Change. "  For  this,  which  vriU  be  a  sealed 
book  to  all  but  chemista  lamiliar  with  the  higher  branches  of 
algebra,  we  must  refer  the  reader  to  the  original  paper  in  the 
'  Philosophical  Trausactions,'  or  a  oseful  abstract  in  the  '  Chemical 
Kews  *  for  May  Slst. 

A  few  processes  of  technical  interest  have  been  brought  to  notice 
within  the  past  quarter.  Among  these  is  one  by  Stolb^  for  easily 
obtaining  Snlphnxous  Add  on  a  Urge  scale.  When  sulphate  of  inm 
or  sulphate  of  copper  is  heated  with  sulphur,  salphnroas  acid  is 
given  ofij  and  tlie  sulphate  is  rednoed  to  salphide : — 
FeO,  80.  +  2S  =  FeS  +  2  80^ 

To  carry  out  this  process  praotioally,  two-and-arhalf  parts  of  dry 
sulphate  of  iron  are  nuxed  witn  one  part  of  sulphor,  and  heated  in 
an  iron  retort,  provided  with  a  tolerably  wide  exit  tube.  This 
process  perhaps  may  be  made  aveulable  in  some  manniactnres. 

A  great  advance  has  been  made  in  tbe  mannfactnre  of  aniline 
dyes  by  MM.  Qirard  and  De  I«ire,  who  have  succeeded  in  ex- 
tracting three  new  dyes  from  tbe  residnes  of  the  manufacture  of 
roeaniline,  in  which  one  half  the  aniline  employed  has  hitherto  been 
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mated.  TWt  name  tbe  bosee  of  tlieee  ooloors  ManTsniliiie,  Yiok- 
Bnine,  and  QuTBofadnidiiie.  The  mediods  hj  which  U^ee  are 
aepanted  are  described  in  the  place  indicated  below.*  The  mann- 
bctore  has  been  patented  in  France,  and  probably  also  in  England. 

A  new  bine  has  also  been  patoited  in  France,  by  the  sanke 
gentlemen.  It  is  made  hj  heatbg,  nnder  pressure,  a  mixtnre  of 
oommerciat  aniline  (aniline  aod  toloidine)  and  bydiochknute  of  the 
game  aniline  with  terchloride  of  carbon.  The  result  is  a  bronze- 
colonred  mass,  which  is  purified  by  first  treating  it  with  benzol  or 
petrolenm,  which  will  leave  the  dye  ondiaBoWed;  then  diesolTingin 
wood-spirit  or  alcohol,  and  finally  precipitating  with  hydrocblorio 
acid. 

In  connection  with  Technical  Chemist^,  we  may  memtion  a 
paper  of  interest "  On  the  Waste  of  Materials  in  the  Alkali  Mano- 
Utctnre,"  t  by  Mr.  James  HargreaTes. 

In  this  and  the  one  mentioned  snbseqtieQtly  in  onr  report  of 
the  proceedings  of  the  Giemical  Society,  the  altali  mannmcturer 
will  find  valnable  information. 

A  &ct  of  much  interest  to  the  chemist  and  geologist  obserred 
hj  M.  Danbree  deserves  a  petssiiig  notice.  Felspar  ceanced  to  the 
finest  powder  docs  not  give  the  fointest  alkalinity  to  water.  Bat 
M.  Danbree  finds  that  fragments  of  felspar  violentily  agitated  with 
water  will  give  np  to  the  water  as  mnch  aa  two  per  cent  of  the 
potash  it  may  coatuo.  The  author  sees  in  this  an  easy  means  of 
obtaining  an  alkaline  water  for  washing  linen;  but  at  the  same 
time  remarks  that  it  may  throw  some  light  on  the  changes  which 
are  taking  place  on  the  sor&ce  of  onr  earth. 

Some  important  contributions  to  analytical  chemistry  have  also 
been  made.  A  noteworthy  paper,  "On  Pngh'a  Method  of  Deter- 
mining Nitric  Acid,"  has  be^  pablishedj  1^  MM.  Chapman  and 
Scheock. 

This  method,  which  has  spedally  recommended  for  the  deter- 
mination of  nitric  add  in  water,  has  been  fonnd  by  the  anthors  to 
be  altogether  &uliy  under  the  conditions  in  which  it  is  likely  (o  be 
employed.  The  method  will  be  well  known  to  all  our  chemical 
readers,  and  therefore  we  need  only  say,  that  in  the  presence  of 
nitr<^^iized  organic  matter,  the  authors  have  fonnd  it  to  be  simply 
valnelees,  inasmuch  as  such  bodies  ae  albumen,  gelatine,  and  area, 
aU  yidd  ammonia  when  digested  with  protocblonde  of  tin. 

Some  analytical  notes  on  Gadmiam,  by  Wohler,^  give  methods 
of  separating  this  metal  &om  zinc  and  from  copper.  To  separate 
eadmmm  and  zinc,  the  anthor  adds  a  large  excess  of  tartaric  acid, 

*  ■  Bnlletin  de  Im  Soci«t«  CUmiqne  de  Puis,'  Xa-j,  I86& 
t  •  OhemiMl  NeW,  tqI.  xt.,  pp.  219-232. 
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thoL  rendeiB  the  eoliitdon  strongly  alkaline  vith  caostio  soda,  and 
boils  for  Bereral  hDora.     Cadmiaio  onlv  is  deposited. 

To  sepaiate  the  snlphides  of  cadmium  and  copper,  the  author 
disaolree  in  hydroclUonc  acid  and  adds  chlorate  (u  potash.  The 
Bolntion  mav  then  be  treated  aa  above,  and  the  copper  recorded 
from  the  filtrate,  by  finit  oxidizing  aqna  regia,  and  (Jien  precipi- 
tate^ vith  caustic  potash. 

Dr.  B.  Wa^r  mres  *  &  "  Hydrostatic  test  for  the  detection 
of  Paraffin  in  Bees' Wax."  The  specific  gravity  of  pore  beee'  wax, 
he  finds  to  be  from  0*966  to  0-969 ;  ana  of  commercial  paraffin 
from  0"869  to  0'877.  Mixtures  of  the  two  will  of  coarse  give 
intermediate  gravities  ;  and  in  the  anther's  experiments  the  reenlta 
closely  agreed  with  those  required  by  calculation.  Pure  bees'  wax, 
it  is  added,  shoald  sink  in  spirit  of  wine,  sp.  gr.  0-961 :  if  the  wax 
sboold  foat,  the  presence  of  paraffin  may  be  snspected. 

The  same  author  gives  a  ready  means  of  detecting  stearic  acid 
in  parafSn.  An  alcohoUo  solntion  of  nentral  acetate  of  lead  gives 
no  precipitate  in  a  boiling  alcoholic  solution  of  paraffin ;  but  if 
stearine  la  present,  a  tnrbidity  or  floccnlent  precipitate  is  produced. 

Dr.  ^Va^er  tdso  shows  that  the  density  of  a  specunen  may 
bSoiA  Bome  information  on  the  probability  of  the  adulteration  of  oil 
ctf  Utter  almonds  with  nitrobenzol.  The  former  has  tlie  sp.  gr. 
1-040-1044,  the  density  of  ordinary  nitrobenzol  varies  from  1-180 
to  1'201.  A  better  teet,  however,  is  a  strong  solution  of  bisulphite 
<^  soda,  with  which  genuine  oil  of  bitter  almonds  forms  a  crystalline 
mass.  On  carefully  adding  a  little  water,  the  nitrobenzol  will  iloat 
on  the  snr&ce.t 


Fbooxeddrm  or  thk  Cbchioal  Sooibtx. 

At  the  meeting  on  March  7tli,  Mr.  E.  T.  Chapman  read  a 
paper  "On  the  Oxidation  of  Formic  Acids."  This  acid,  unlike 
those  of  the  acetic  and  aromatic  series,  the  author  has  found  does 
not  resist  the  oxidizing  action  of  a  solution  of  chromic  acid,  which 
converts  it  into  water  and  carbonic  acid. 

Dr.  Dupre  afterwards  read  a  "  Note  on  the  Synthesis  of  Fonnie 
and  Hyposolpbnroas  Acid."  Formic  acid  is  produced  by  ^e  action 
of  sodinm  on  carbonic  acid.  Beasoning  from  analog,  the  author 
supposed  that  hyposnlphorons  acid  would  be  formed  by  the  action 
of  sodium  on  sniphurous  acid,  a  prevision  which  experiment  con- 
finned.     Dr.  DnprS  is  thus  led  to  regard  hyposnlphurous  acid  as 
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the  tamao  add  of  the  snlpbiir  aaneB,  and  saggeats  that  the  atoanic 

ezjKeaakm  maybesimplmedbyhalTmgtheGonuium&ninila  thus: — 

Na.HA0,=2(NaHS0^. 

Ad  intoestiog  oonTetsation  followed  the  reading  of  these  two 
papen,  in  the  oooiBe  of  which  Dr.  G.  Galvert  mentioned  that  in 
p™^'"!;  fimaic  acid  bv  the  oxalic  add  and  ^yoerine  process,  he  had 
obeened  ttiat  the  ado  was  prodnced  slowly  at  first,  bat  that  on 
adding  a  fresh  qoantity  of  monohydrat«d  oialic  aod,  the  actitoi 
went  on  very  regolarlj.  Di.  Odling  suggested  that  tlua  might  be 
explained  by  the  snppodtion  that  a  fonmate  of  glycerine  was  first 
fbnned,  and  subsequently  decomposed.  Mr.  Chapman  thought  that 
an  oxaUte  of  glycerine  was  first  produced,  which,  under  the  infinence 
of  heat,  split  np  into  formic  and  carbonic  acids,  the  ^ycerine  being 
r^ienerated.  Beferring  to  Dr.  Dnpre's  paper,  Mr.  Chapnan  added 
that  he  could  not  allow  that  solphnr  played  the  part  of  caibon,  or 
that  there  waa  any  analogy  between  formic  and  hyposnlidrarona 
adds. 

Dr.  F.  G.  CalTert  then  gave  a  short  acoonnt  of  some  experiments, 
in  the  oonrse  of  which  he  had  found  that  a  large  proportion  of  the 
mineral  phosphates  in  cereals,  peas,  beans,  and  also  cotton,  coold  be 
extracted  by  digestbn  in  water.*  Snch  solutions  always  contun 
mach  magnesia. 

Mr.  SfoUer  reminded  the  andie&ce  of  aa  ezperim^t  of 
Dr.  Hofinann,  who  need  to  show  that  the  addition  of  ammonia  to 
infosion  of  nwlt  or  pale  aie  always  produced  a  precipitate  of  am- 
monio-magnedan  phosphato. 

Dr.  Calvert  then  described  some  results  obtained  by  the  adion 
of  charcoal  impregnated  with  oxygen,  a  longer  account  of  which 
was  giren  at  a  sulsequent  meeting. 

On  March  21st,  Dr.  Gladstone  read  a  paper  "On  Phosfdwui- 
tril,"  PNG,  a  whito  solid,  produced  by  heatmg  the  product  of  the 
action  of  ammoniacal  gas  on  the  oxychlorioe  of  phospboms,  and 
which  has  been  described  before  under  the  names  "phospkamide  " 
and  "bipho^hamide," — names  obvioualy  inapplicable  since  the 
body  contains  no  hydrogen.  Dr.  Gladstone  therefore  proposes  the 
new  name,  cAospAont'^n^,  a  dedgnation  which  met  with  the  approval 
of  Mr.  T.  Sterry  Hunt,  who  had  fifteen  years  ago  described  it  aa 
the  nitril  of  phosphoric  add. 

Mr.  J.  I^kinson  then  read  a  paper  "  On  Phosphide  of  Mag- 
nesium," MgJ*,  formed  by  heating  magnesium  with  phospboms 
in  an  atmoepnere  of  hydrogen.  Pboephide  of  magnesium  rapidly 
decomposes  water,  forming  phosphide  of  hydrogen  and  oxide  of 
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At  the  same  meeting,  Dr.  Squire  exhibited  a  epeoimen  of  "  frozen 
glyoeiiQe,"  imported  frcmi  Germany,  which  attracted  much  attention, 
glycerine  being  repntedlr  non-congealable.  It  was  said  that  no 
Bngar  ot  other  cr3rstallizaUe  matter  conld  be  detected  in  the  specimen  * 

The  annual  meeting  of  the  Society  was  held  on  March  30th. 
We  need  only  mention  that  the  Report  showed  the  increasmg  proe- 
perity  of  the  Society^and  contained  a  notice  that  the  Cotin^  had 
under  their  consideration  a  proposal  for  raising  the  standard  of 
qnahfication  for  the  Fellowship. 

On  April  ith,  Dr.  Calvert  a  paper  "  On  Oxidation  by  means  of 
Charcoal  was  read.  The  author  experimented  with  freshly  bnmt 
charcoal  saturated  with  oxygen.  Such  charcoal  quickly  muiged 
Bulphorons  into  snlphorio  acid,  and  sulphide  of  hydrogen  into 
water  and  snlphmic  acid.  The  raponr  of  common  alcohol  diffused 
in  oxygen  waa  converted  into  acetic  acid,  trnd  auylie  alcohol 
similarly  into  valerianic  acid.  Many  other  bodies  were  experi- 
mented with,  but  the  results  obtained  are  not  yet  accurately  made 
oat.  Dr.  Calyert  speculates  that  the  condensation  of  oxygen  and 
other  gases  within  the  pores  of  the  charcoal  amounto  to  actual 
lique&ction. 

The  President  referred  to  the  condition  of  some  solid  bodies — 
metals,  for  example,  under  great  pressure,  when  thoT  seemed  to 
behave  like  liquids,  a  subiect  which  has  lately  received  mrther  iUus- 
tration  at  the  hands  of  M,  Treeca. 

On  April  1 8th,  Mr.  J.  Spiller  read  a  paper,  entitled  "  Observations 
on  the  Weathering  of  Copper  Ores."  The  paper  referred  to  the 
action  of  air  and  water  on  some  Devonshire  ores  containing  mundic, 
spathic  iron  ore,  mico-fichist,  and  copper  pyrites.  The  experimental 
ODservationB  showed  that  not  only  sulphate  of  copper  is  produced  by 
the  action  of  air  and  moisture,  but  that  seconoary  reeictiona  occur 
in  the  presence  of  spathic  iron,  aluminous  schist,  and  other 
minenils,  the  metallic  bases  of  which  are  converted  into  snlphatee 
at  the  expenso  of  an  oxidized  portion  of  the  sulphur  in  the  original 
ora  Mr.  Spiller  obtained  some  of  his  reeulte  by  an  examination 
of  the  water  of  a  stream  in  which  the  ore  referred  to  was  washed ; 
and  he  points  out  the  advisability  of  adding  lime  or  chalk  to  such 
water  to  avert  the  ill-efiecte  of  water  so  impregnated  with  mineral 
poiaon  on  the  meadows  irrigated  by  it. 

Professor  A,  H.  Chur(£,  who  had  visited  the  locaUty,  referred 
to  the  poisonous  effecte  of  the  sulphates  of  copper,  iron,  and 
manganese  on  vegetation,  and  mentioned  that  while  the  stream 
above  the  workinCT  was  full  of  water-weeds,  thc^,  as  well  as  fish, 
dioippeared  immecuately  below. 

At  the  same  meeting,  a  paper  by  Messrs.  E.  T.  Chapman  and 
*Hr.  Joha  WilUams  has  Biuoe  foond  aconudenbleamoimt  of  mlpluteofiodB 
In  •  portion  of  ilw  qoanU^  imported. 
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M.  H.  Bmith,  "  On  the  Oxid&tioD  of  Acdda  of  flie  I^ctdc  SerieB," 
was  read ;  and  also  a  note  hj  the  nine  anthoia,  "  On  Limited 
OxidatioD  by  Alkaline  Feimai^anate."  In  tliiB  ktter  paper  the 
aatboiB  pointed  oat  the  differenoea  in  the  prodncte  of  the  oxidation 
of  common  alcohol  b;  add,  and  by  alkaline  permanganate.  In  the 
former  case,  acetic  add  and  ald^yde  are  prodnced,  while  in  the 
latter  nothing  bat  oxalic  acid  is  obteined.  I«ctic  acid  ^ve  similar 
neultB.  The  anthois  pointed  ont  a  means  of  distingoiahmg  betweoi 
dbio  and  tartaric  acid  by  the  nse  of  a  strongly  a^aline  solntion  of 
permanganate.  Citric  add  only  carries  the  rednction  to  gre^i 
manganato,  while  with  tartaric  the  rednction  to  brown  hydrated 
binoxide  is  complete. 

A  paper,  by  Dr.  F.  C,  Calvert,  "  On  the  Presence  of  Solnble 
Phoephates  in  Cotton  Fibre,  Seeds,  &o."  was  afterwards  read.  The 
anthor's  experimeate  have  led  him  to  the  coDclnsion  that  the  whole 
cf  the  phosphoric  odd  or  phosphates  is  merely  held  mechanically 
distiibated  throngh  the  or^nic  tissne,  and  may  be  wholly  extracted 
by  the  action  of  water.  He  showed  that  cotton  yam  steeped  in 
water  yielded  a  solation  containing  phosphoric  add,  lime,  and 
magnesia.     Wheat,  French  beans,  and  walnnis  gave  similar  resnlts. 

The  meeting  on  May  2  was  occnpied  with  a  discussion,  originated 
Irr  Dr.  Odling,  on  the  nse  and  misuse  of  the  term  "  atomid^," 
The  discnsmon  was  oontinaed  by  Profenors  Williamson  and  Miller, 
who  advocated  the  eabstitntion  of  the  tenu  "  equivalence,"  and  by 
Dr.  Thndicnm,  who  has  proposed  Hib  word  "  dynamidty."  For  a 
fall  report  of  this  interesting  discnssion  we  mnst  refer  onr  readers 
to  the  Chemical  Journals.* 

The  last  meeting  we  can  notice  was  held  on  May  16.  At  this 
Mr.  W.  H.  Perkins,  F.B.S.,  made  an  interesting  communication  on 
the  artificial  formation  of  Gonmarine.  This  sabstance,  which  waa 
discovered  by  Delalande  in  the  Tonqnin  Bean,  has  the  formnla 
G,H,(V  Wlien  gently  heated  with  a  solution  of  caustic  potash 
it  assiinilates  water,  and  becomes  conmaric  add,  GtHiOt;  bnt 
when  Aised  with  hydrate  of  potash  it  spUts  np  into  salicylic  and 
acetic  adds.  Mr.  Perkins  has  found  that  by  acting  on  the  sodium 
compound  of  hydride  of  salicyle  with  acetic  anhydride,  he  obtains 
a  product  completely  identical  with  conmarine.  The  full  details  of 
the  experiment  the  anthor  reserves  for  a  future  commuiiication. 

The  Secretary  then  read  a  pajer  by  Professor  Bsmmelsberg, 
"  On  the  Constitution  of  the  Pbospnites. 

The  next  paper  was  by  Dr.  Dupr^,  "On  the  Changes  in  the 
Proportion  of  Add  and  Sugar  in  Grapes  during  tiie  prepress  of 
Ripening."  The  author's  experiments  go  to  show  that  the  amount 
of  add  varies  hut  little  during  the  progress  of  ripening,  while,  of 
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course,  the  proportion  of  sugar  greatly  incTSSBee.  His  inieience  k 
that  the  acid  is  not  converted  mto  sagar ;  although  it  may  asast 
in  the  prodnction. 

The  next  paper,  "  On  the  effects  produced  by  the  addition  of 
Plaster  of  Pans  to  Must,"  was  also  read  by  Dr.  Dnpri.  Wher^ 
erer  wine  is  made,  the  makers  have  the  habit  of  adding  plaster  of 
Paris  to  the  grape-jnice  either  before  or  during  the  progress  of 
fermentation.  The  aathor  showed  that  the  effect  of  this  was  to 
remoTS  some  of  the  tartaric,  leaving  the  mahc  acid,  and  to  introduce 
into  the  wine  sulphates  of  potash  and  lime.  He  believes  wine  to  be 
greatly  deteriorated  by  the  addition. 

A  descripttqn  of  "  An  Adapter  to  be  used  in  connection  with  a 
Snlphnrettea  Hydrogen  Apparatns,"  contrived  by  the  £ev.  B.  W, 
Gibsons,  was  then  ffiven  by  the  secretary.  For  this  we  most 
refer  onr  readers  to  the  Chemical  Jonmals. 

A  valuable  paper,  "On  the  Practical  Loss  of  Soda  in  the 
Alkali  Manu&cture,"  by  Mr.  G.  B.  Wright,  was  then  read.  The 
total  loss  in  the  process  of  coarerting  common  salt  into  refined  ash 
is  estimated  by  the  author  at  24  per  cent,  Mr.  Wright  has 
determined  the  amount  of  lose  at  different  stages  of  the  prooen,  and 
his  communication,  when  published  at  lengl^  will  afford  valaable 
information  to  aU  mano&cturers  <^  Bod& 


6.  ENGmEEEINO— CIVIL  AND  MECHANICAL. 

Thb  recent  de[ffaBsion  in  engineering  enterprise,  conseqn^t  on  the 
financial  crisis  of  last  year,  has  not  yet  recover^  so  fi^  as  io  give 
any  impetus  to  the  prosecution  of  new  imdertakings.  It  is  true 
that  most  descriptions  of  security  have  experienced  a  considerable 
rise  in  marketable  value,  but  the  public  mind  has  evidently  not  yet 
sufficiently  recovered  from  the  shock  it  had  received  to  enable  it  to 
look  bYonrably  on  fresh  enterprises  as  a  means  £3r  investment,  and 
consequently  bat  few  new  worss  of  any  magnitude  have  at  present 
any  chance  of  finding  supporters  in  the  pubHc  mtmey-market.  At 
the  aame  time,  the  cl^pnees  of  money  and  the  abundance  of  floatmg 
capital  seeking  investment  have  been  sufficient  to  provide  for  the 
completioa  of  many  works  previously  in  course  of  construction.  But 
this  Das  not  invariably  been  the  case.  The  works  of  the  Waterloo 
and  Whitehall,  and  of  the  Metropohtan  District  Bailways,  are  at 
present  at  a  standstill,  and  doubtless  many  other  promising  nnder- 
takings  are  similarly  languishing  ins  want  of  funds. 

Amongst  the  lines  of  railway  recently  ccnnpleted  may  be  men- 
tioned the  Chemin  de  Fer  du  Cemtore  at  Paris,  which  was  opened 
tat  passenger  traffic  throoghont  on  Monday,  the  25tii  Felonary 
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last.  TioB  line  i»  22  milee  in  extent,  and  almost  completely 
eneiicles  Paris  ^tliin  tbe  fortificafdons.  The  Calais  and  Eouli^nd 
Bulway  was  opened  for  passenger  traffic  on  the  1st  April,  and  by 
it  half-an-honr  is  saved  in  tbe  jonmey  between  Paris  and  London. 
The  Cbaiente  Railway  Company  has  opened  a  section  from  Bochefort 
to  Saintefl,  and  the  Northern  of  France  Company  has  opened  a  line 
73  miles  in  length  from  Amiens  to  Eoneu.  At  the  commencement 
of  the  present  year,  the  length  of  railway  open  in  Spain  was  3,1821 
miles ;  the  distance  in  conise  of  oonstroction  was  356J  miles,  and 
512^  miles  remained  still  to  be  commenced  ont  of  the  lines  conceded. 
The  total  extent  of  railways  in  Italy  at  the  close  of  last  year  was 
2,572  miles,  404  miles  having  been  opened  in  the  connia  of  1866. 
A  line  from  Civita  Yecchia  to  Nanziatella,  which  is  to  unite  the 
Leghorn  line  to  £ome  via  the  Marennes,  is  now  ready  for  traffic. 
Among  the  works  especially  deserving  of  notice  on  tins  line,  are 
bridges  over  the  Mignone,  the  Marta,  the  Arone,  and  the  f^era. 
By  the  transfer  of  Venetia  to  the  kingdom  of  Italy,  the  network 
of  Itahan  railways  has  been  increased  to  the  extent  of  600  miles. 
An  unintermpted  line  of  railway  has  now  been  established  on  tbe 
eastern  side  of  tbe  Italian  Peninsala.  The  opening  of  the  line  from 
Ancona  to  Fohgno  and  Some,  pnts  the  Korth  in  oommnnicatioD 
with  Naples,  and  Florence  has  now  also  tmintemtpted  railway 
commiuucation  with  Some.  In  finssia,  surveys  Ear  great  lines 
uniting  tbe  Baltic  to  the  Black  Sea  and  the  Caspian  Sea  are 
expected  to  be  pushed  forward ;  several  apphcations  have  recently 
been  addressed  to  the  Russian  GoTcmment  for  new  lines,  either 
from  foreign  or  domestic  capitalists.  At  the  cloee  of  last  year 
885g  miles  of  railway  were  decreed  in  Holland,  of  which  616J 
miles  were  in  operation,  while  193f  milee  were  in  course  of  con- 
struction, leaving  75  miles  still  to  be  constructed.  In  the  course  of 
1866,  abont  110  miles  of  line  were  opened  for  traffic.  In  India 
there  has  recently  been  opened  a  Luther  section  of  tbe  line  between 
Bombay  and  Calcutta,  leaving  only  200  miles  yet  to  be  completed 
in  order  to  onite  those  two  capitals.  A  section  of  railway  between 
Delhi  and  Meerut  was  opened  on  the  15th  of  April ;  ana  a  branch 
railway  between  Litcknow  and  Cawnpore  was  opened  on  the  23rd 
of  Apnl  last.  Trains  have  also  within  the  last  month  commenced 
runnmg  on  the  Ceylon  Railway. 

A  new  bridge  lias  recently  been  completed  on  the  Rhine  between 
Manheim  and  Lndgwigshafen,  consisting  of  three  openings  of  290 
feet  span  each,  and  a  project  has  been  brought  forward  for  the 
constmddon  of  another  great  bridge  over  the  same  rivei,  near 
Dusseldorf. 

The  Hoosao  tumel,  the  largest  work  of  the  kind  yet  atten^ted 
in  America  will  be  abont  4^  milee  in  length,  and  its  sectional  area 
469  square  feet    Only  4,600  feet,  of  abont  half  tbe  full  sectitm. 
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has  yet  been  penetrated  &t  bott  ends ;  the  central  ahaft  is  to  be 
1,030  feet  deep ;  the  tunnel  itseU  is  elliptical  in  aectiou,  27  feet  by 
15  feet,  and  is  now  dovn  400  feet 

The  quay  walk  of  the  new  Windmillcroft  Dock  on  the  Clyde 
were  completed  early  in  March  last ;  tbis  dock  is  1,050  feet  long 
by  250  feet  broad,  and  has  an  area  of  rather  more  than  5  acrea 
The  Norfolk  Estuary  Company  have  very  recently  completed  another 
embankment  of  two  miles  in  length  at  North  Wooton,  by  means  of 
which  700  acres  has  be^i  added  to  that  already  reclaimed  in  the 
Wteh,  and  makes  a  total  oi  abont  4,000  acres  of  the  32,000  to  be 
lecoTored  from  the  Bee  by  that  Company,  We  are  infermed  that, 
after  exteosiTe  soondings,  Ur. Hawkshaw  haa abandoned  hisproject 
for  a  submarine  channel  railway  between  England  and  Erance; 
and  from  a  contemporary  joomal  we  observe  that  it  is  intended  to 
make  a  snbaqneons  tubntar  bridge  across  the  bed  of  the  MissisBippi 
at  St.  Louis,  at  which  point  the  river  is  abont  half-a-mile  broad. 

A  great  deal  of  progress  is  jnst  now  being  made  in  the  con- 
stroction  of  telegra^^  hnes,  especially  submarine.  The  Electric 
Telegraph  Company  have  laid  a  second  wire  to  the  lale  of  Wight ; 
and  a  nresh  cable  has  been  laid  between  Hull  and  New  Hol^d. 
In  Jaanary  last  a  sabmarine  cable,  29  miles  in  length,  was  laid 
between  Ceylon  and  the  main  land,  being  the  first  yet  constructed 
on  Mr.  Hooper's  prindple,  which  principle  has,  we  observe,  obtained 
a  gold  medal  at  the  Faris  Exhibition.  A  contract  was,  not  long 
since,  signed  with  the  Telegraph  Construction  and  Maintenance 
Company  for  a  submarine  cable  between  Placentia,  Newfoundland, 
and  Sydney,  Nova  Bcotia ;  and  Messrs.  Silver  and  Co.  have  recently 
manufactured  a  cable,  110  miles  in  lei^;th,  for  submergence  between 
Florida  fmd  Cuba.  The  works  on  the  Basso- American  line  have,  it  is 
stat«d,  now  been  abandoned.  An  iceberg  recently  grounded  within 
a  niile-and-&-half  of  the  Newfoundland  coast  and  cut  the  new 
(1866)  Atlantic  cable,  so  that  the  old  cable  bad  for  some  time  all 
the  work  to  do  by  itself,  but  the  fracture  has  now  been  snoceas- 
folly  repaired.  Before  leaving  the  subject  of  telegraphy,  we  may 
notice  uiat  the  Qovemment  have  in  preparation  a  sdieme  for 
acqniring  a  ^ht  over  the  whole  of  the  telegraph  lines  throughoat 
the  TToited  Kingdom,  and  to  wt^k  them  in  connection  yma  iho 
Post  Office.  A  bill  for  this  purpose  will  be  introdnced  as  soon  as 
the  Beform  Bill  has  been  sent  to  the  Upper  House. 

The  use  of  steel  in  locomotive  construction  is  bc^inniug  to  be 
more  thought  of  than  heretofore.  There  have  been  now  at  work 
for  some  years,  on  the  Maryport  and  Carlisle  Bailway,  eevoral 
locomotivee  having  steel  boilers,  fire-boxes,  and  tubes,  as  well  as 
steel  tyres,  pstoD  rods,  and  motion  bars ;  and  there  have  recently 
been  constructed  for  the  Paris  and  Sceanx  line,  and  for  the  Southern 
Bailway  (^  Franoe,  several  engines  with  steel  boiUffs.    The  use  of 
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inincbed  ated  gon-barrds  is  tapidlr  extending,  and  the  principlfl 
mtrodooed  by  Mcshib.  Deakin  aad  Johnson  is  being  applied  to 
otfaa  porpoaee  connected  with  machinery.  Bewemer  eted  is  now 
b^inning  to  be  naed  for  bridge  construction,  and  it  is  stated  that  a 
zeoent  French  invoition  is  likely  to  be  able  to  compete  snoceesfiiDjr 
vith  the  Beoeoner  proceed  for  the  manofitctnie  of  steeL  It  m^ 
be  accepted  as  a  g^iersl  belief  that  the  age  of  iron  is  gradnaUr 
passing  away,  and  that  in  moet  cases  where  it  is  now  employe^ 
steel  will  shortly  take  its  place,  as  being  both  stronger  and  lights. 

The  use  of  water-tube  b(ulei8  may  be  classed  as  one  of  the 
inventiona  of  the  day,  their  increased  strength  and  secority  con- 
tribnting  greatly  to  tJieir  popolanty.  Uesaia.  Howard,  of  Bed&id, 
have  recently  tested  thrar  wster-tnbe  boilers  to  a  preeBore  of 
1,000  lbs.  per  sqoare  inch. 

It  is  reported  that  in  America  Teij  heary  guns  are  now  worked 
entirely  by  steam.  A  centiifiagal  Kon  has  Deen  invented  l^  Dr. 
Bteinheill,  which,  it  is  asserted,  will  throw  from  60  to  100  boUets 
a  minate,  bnt  the  power  necesary  to  oblAin  that  result  is  not  ckarly 
stated.  Major  PaUiser  has  been  awarded  15,000/.  for  his  pointed, 
<st  <^Tal-headed  chilled  shot,  and  in  conseqnenoe  of  their  great 
power  of  penetration  experiments  have  lately  been  made  of  the 
mano&ctnre  of  armour-plates  having  a  steel  &ce  welded  to  an  irtat 
body,  and  of  plates  formed  of  alternate  layers  of  iron  and  steel, 
with  a  view  to  obtaining  greater  strength  without  increasing  the 
weight. 


7.  GEOGRAPHY. 

{tndvding  the  Proeeedingt  of  ike  Boyal  O«offraphieai  Soeiettf.) 

Thb  subject  which  of  all  others  bas  attracted  the  interest  of  Dot 
only  the  Boyal  Geographical  Society,  but  also  of  all  who  interest 
themselves  in  the  annals  of  enter^ise,  is  the  probable  fate  of  Dr. 
Livingsbme.  Some  time  since  Dr.  Kirk  wrote  from  Zanzibar, 
giving  a  graphic  and,  as  it  seemed  at  the  time,  a  probable  account 
of  the  muraer  of  the  enthnaiafitic  traveller  by  a  warlike  tribe  <m 
the  western  side  of  the  lake  Nyassa.  The  story  was  derived 
originally  &om  certain  Johanna  men  who  had  been  with  Dr. 
Livingstone,  bnt  who  returned  withont  him.  Bit  by  bit  the  weak 
points  of  the  acoonnt  came  out  The  tala  depended  upon  the 
evidence  of  one  man,  Moosa,  who  has  proved  unworthy  of  credit, 
inasmuch  as  he  has  since  given  another  version  of  the  same  event; 
a  white  mui  is  reported  to  have  been  travelling  amongst  more 
distAot  tribes,  and  Dr.  livijigBtone  himfwlf  is  said  to  have  beeo 
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heard  of  Inr  a  caravait  of  merchaDts  as  haTtog  paaeed  tlie  spot  of  his 
sappoeed  death  and  as  making  onwards  inland.  At  the  instigatioa 
of  tiie  Boyal  Qeographical  Socielr,  an  expedition  is  to  be  assisted  by 
the  Government,  and  the  men  who  andertake  this  work  will  aocom- 
plish  Bomething,  whether  they  disoover  any  traces  of  the  former 
traTeller  or  not.  Tb^  take  with  them  a  steel  boat  in  portable 
pieces,  which  will  be  launched  on  these  mighty  lakes,  and  which 
Trill  assist  Id  the  solation  of  some  of  the  problems  connected  with 
them.  The  loss  of  Dr.  LiTingatone,  if  he  prove  to  be  dead,  ia 
tmdoabtedly  a  great  one,  and  mnch  to  be  regretted ;  at  the  same 
time  a  fictitioos  excitement  has  been  cansed  by  the  publication  of 
tmsiiled  scraps  of  information  which  only  serve  to  add  conjecture  to. 
conjecture. 

As  to  other  partd  of  Africa,  M.  de  Sainl  in  the  centre,  wid 
Frc^essor  Freilli  in  the  north,  are  makiBg  attempts  to  penetrate 
the  interior.  The  detention  of  the  captives  in  Abyesmia  still 
continnes,  and  Dr.  Beke  has  pnUished  a  second  edition  of  his 
vork*  on  that  conntry,-  with  remarks  on  the  late  proceedings. 
Natmally  he  condemns  the  diplomacy  which  has  brought  such 
deplorable  reenlta,  and  which  was  opposed  to  his  adnca  An 
account  of  Madagascart  "bj  a  missionary  gives  a  fiuily  foil  descrip- 
tion of  the  people,  who  seem  to  be  advancing  towards  civilizatiDD 
at  a  tolerably  rapid  rate. 

The  Bnssian  Government  has  been  giving  fall  employment  to 
its  topographical  corps  in  surveying  and  maprang  out  th^i  newly- 
acquired  territories  in  Manchuria  and  the  neighbouring  states,  so 
that  the  whole  of  the  sonthem  border  of  the  empire  is  now 
delineated  on  a  scale  suited  for  practical  purposes.  Whilst  Bussia 
is  thus  advancing  upon  China  &om  the  noiih,  the  Government  of 
India  is  having  emrveys  of  much  of  the  country  between  Burmah  and 
the  Celestial  Empire,  whilst  an  endeavour  is  being  made  to  bring 
the  provinces  formerly  in  dependence  on  China,  bat  now  inde- 
pendent, into  commercial  relations  with  northern  India.  Viscount 
Follington  has  traversed  some  portion  of  Central  Asia,  and  has 
written  a  book,t  which  however  does  not  contribute  much  to  our 
previous  knowledge. 

Dr.  I.  I.  Hayee,  the  Patron's  Medalist  of  ttte  Eoyal  Geo^phi- 
cal  Society  this  year,  has  written  an  excellent  book  on  his  late 
expedition  among  the  Esqoimanx.  His  opinion,  as  well  as  that  of 
M.  Gustave  Lambert,  backs  that  held  already  by  many  German 
and  English  geographers,  and  advocated  in  former  numbers  of  this 
journal,  that  there  is  open  sea  towards  the  North  Pole.  The  last- 
named  gentleman  advocates  the  attempt  by  Behring's  Straits,  and 
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tngea  bis  own  oonntrymen  to  cany  off  ttie  glny  of  the  diacoTei; 
tnnn  other  otmtendiiig  nfftJoiw. 

A  Perumn  apedltioa  has  been  exploring  the  Bonth-weston 
tribniariea  ot  the  Amasoos  with  aome  aaccesa.  SeTeml  of  these 
riTeni  hare  been  fonnd  naTig&Ue ;  bnt  the  tribes  amidst  which  they 
flow  are  paiiTii>i>)  and  bellicose.  The  axplorera  arrived  within  400 
lilefl  of  the  Pacific  ooast,  and  it  is  hoped  that  it  will  be  poBtdble, 
f  means  of  a  lailwaT,  to  open  np  tramo  between  the  two  oceans, 
be  fidi  of  this  mighty  stream  and  its  tribntariea  have  been  enb- 
jected  fco  the  reseaicbee  of  Profeesor  Agasiz.  He  finds  in  the  main 
stream  aa  many  as  2,000  different  species,  several  of  which  are 
highly  ttaefoL  Of  these,  nearly  200  Kinds— more  than  the  whole 
MiBBiasippi  can  prodnoe — were  to  be  obtained  within  a  few  yards 
of  ooB  another. 

According  to  an  American  paper,  an  attempt  has  been  made — 
whish  howerei  was  not  entirely  Baccessfnl,  even  if  we  tmst  the 
high-flown  language  of  the  traveller  who  nanates  it — to  ascend 
Onzaba,  the  highest  mountain  in  Mexico,  close  to  one  of  the 
hat  places  of  retreat  of  the  nnfortnnate  emperor.  Very  accnrate 
nnmbera  are  avoided  by  the  writer,  bnt  he  professes  to  have 
advanced  to  a  greater  height  than  16,000  feet,  when  the  pai^  was 
stopped  W  the  general  &tagne,  and  by  the  &11  and  injury  of  thdr 
leader.  Farther  north  the  great  lakee  are  affording  a  problem  not 
easy  of  solation.  The  hnge  stream  of  the  St.  Lawrence  flows 
from  them,  bnt  they  are  fed  by  only  a  few  insignificant  streams. 
'Whence  ccmies  all  this  body,  of  water  ?  Is  it  from  subterranean 
sonicai  ?  and  if  so,  where  can  so  vast  a  drainage  be  collected  ? 

Mr.  E.  Whymper,  of  the  Alpine  CInb,  is  going  to  Greenland 
to  try  whether  his  experience  in  Switzerland  will  enable  him  to 
make  some  ascents  of  monntains  which  will  give  more  scientific 
resnlts  than  those  commonly  undertaken  by  members  of  the  clnb. 

In  Europe  bnt  little  has  taken  place  of  gec^raphical  interest, 
except  that  uie  volcanic  system  of  the  Mediterranean  has  been  fbr 
some  Ettle  time  in  a  state  of  considerable  activity,  giving  indications 
of  changes  in  the  earth's  sur&ce.  A  good  acconnt  of  the  Sclavonic 
provinces  of  Turkey  is  given  by  Messrs.  Q.  Moir  Mackenzie  and 
A.  P.  Irby"  in  a  heavy  bnt  nsefal  book. 

In  anticipation  of  the  medals  of  onr  own  Society  being  given  to 
foreigners,  the  G^graphical  Society  of  Paris  has  presented  Sir  Samuel 
Baker  witfi  its  gold  medal  fiir  the  cnrrent  year.  The  Academy  of 
Sciences  has  elected  M.  d'Abbadie  to  the  chair  of  Geography  eRer 
a  close  contest.  A  sum  of  4,000  francs  has  been  laid  aside  by 
Mme.  Gu^vineau,  sister  of  the  travellei  Lalande,  to  be  presented 
to  the  traveller  who  eball  have  been  most  instrumental  in  improv- 
ing human  food. 

*  '  The  TnrkB,  Oroeki,  and  Slarona.'    Bell  t  DMj. ., 
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We  would  call  attention  to  the  jbllowing  works  on  Geography 
lately  pnblislied : — '  Geograpbie  de  Strabou,'  tradnctioa  Doavelle 
par  Amedee  Tardien.  I>aarte  Barbosa's  'DeBcription  of  the  Coasts 
of  East  Africa  and  Malabar  is  16th  Oentuiy,  translated  l?fiie 
Hon.  H.  E.  J.  Sttud^.  A  kind  of  geo^d^cal  novel,  called  'Wild 
Life  among  the  Pacific  Islandets,' oy  E.  H.  Lamont.  The  three 
following  German  works, — '  The  Frnssiim  Expedition  to  Eastern 
Aaia,  firom  Official  Sources,'  a  good  account  of  Japan,  &c. ; 
L.  Hacker's  '  American  Sketches ; '  ]>r.  H.  A.  Fagenstecher's 
'Sketches  of  the  Balearic  Islands;'  Shepherd's  'North -west 
Peninsula  of  Iceland;'  and  'L'Ann^  G^c^^aphiqne '  of  V.  de 
Saint-Martin.  The  second  edition  of  Eiepert's  '  New  Hand-Atlas 
of  all  Parts  of  the  World,'  in  forty-fire  sheets,  is  worthy  of  mention, 
on  account  of  its  accomoy,  deaxnees,  follnees,  and  cheapness. 


PBOOSEDIMGfl  OF  THE  BoTAIi  GeOOBAPEIOAIi  SoCIXXr. 

At  seTeral  meetingB  of  the  Society  since  our  last  report  the 
probable  &te  of  Dr.  Livingstone  was  discnased,  a  subject  woich  oor 
readers  will  find  fully  treated  elsewhere.  The  first  paper  we  have 
to  notice  is  one  by  Admiral  A.  Bontekov,  of  the  £ussian  navy,  who 
has  since  received  the  Founder's  Medal  for  the  discoveries  therein 
described.  The  gallant  traveller  surveyed  the  Delta  of  the  Osus, 
in  the  Sea  of  Aral,  and  was  the  first  to  lannch  a  boat  in  that  httle- 
known  lake.  If  we  are  ever  justified  in  arguing  &om  silence,  this 
lake  did  not  exist  in  so-called  historic  times,  wai  is  to  say,  during 
the  period  in  which  we  have  authentic  works  on  geography,  &a., 
written  in  Europe.  No  description  of  this  sea  occuis  in  Eoropeao 
writere,  nor  did  Asia  furnish  writers  who  conld  give  details  suffi- 
ciently explicit.  In  the  way  of  positive  testimony  in  the  other 
directaon,  the  Oxos  and  Jaxartes  are  said  l^  Arabian  geographers 
from  the  13th  to  the  15th  century  to  empty  themselree  into  the 
Gaspiao,  though  previously  the  sea  of  Aral  eusted  much  as  it  does 
now.  The  several  months  oi  the  Oxus  all  appear  to  be  extremely 
shallow,  and  to  afford  but  small  advantages  to  a  commerce  that 
would  at  all  times  be  liable  to  be  interrupt^  by  hostile  tribes. 

A  map  of  Chinese  Tartary,  founded  on  the  Euseian  snrveys  and 
on  the  map  of  caravan  routes  made  by  Colonel  Walker,  of  the 
Indian  Trigonometrical  Survey,  was  exhibited  by  Captain  Sherard 
Osbom,  Y&}  also  added  a  description  of  the  country  as  &r  as  it  is 
at  present  known.  It  divides  itself  into  three  principal  divisions — 
Manchuria,  Mongolia,  and  Hi,  or  Eaatem  Turkestan.  The  former 
of  these  belongs  in  part  to  the  Eusaians,  who  in  all  probability 
will  get  the  .whole  before  very  long,  when  they  will  be  better  able, 
by  means  of  the  various  river  valleys,  to  communicate  with  the  set- 
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tlemeotB  oa  the  ooest  and  witb  the  eastern  seas,  &om  which  th^ 
are  now  cat  off  by  a  range  of  monnteins.  Mongolia  ia  at  pieeoit 
the  home  of  Musanhnan  cnt-throata  who  OTermn  the  neighbonring 
Movincea,  unchecked  hj  the  Bapineneee  of  the  Ghinree  GoTemmeni 
The  third  portion.  Hi,  is  divided  by  a  range  of  monntainfl.  This 
difltrict,  interesting  from  the  many  ancient  dtiea  to  be  found  witJm 
ite  borders,  approaches  that  region  of  Central  Africa  which  pn>- 
tnisee  most  to  the  mterprifiing  kareller.  In  those  regions  the  ad- 
vanciog  powers  of  Bnssia  and  England  will  some  day  meet,  and  it 
remains  to  be  seen  whether,  advancing  gradually  as  the  comitrics 
throw  themselTEa  into  oat  hasda,  we  may  meet  as  friendly  allien 
mrring  alike  and  in  common  against  Oriental  tyranny  and  iniquity, 
or  whether  with  the  grasping  spirit  engendered  by  too  great  a  de- 
votion to  oommeroe  we  coerce  unwilling  tribes  and  wiw  unsettled 
borders  encounter  a  warlike  nation  ready  to  wrest  our  ill^ttoi 
gains  &om  our  bands.  Other  papers  that  have  been  read  lately 
have  heeai:—"  A  Trip  to  the  Soorcee.of  the  Sutlej,"  by  Captain 
H.  V.  Smith  and  Mr.  J.  S.  Harriaon,  M.A. ;  "  On  Part  of  Uesopo- 
tftmis  oontuned  between  Sherial-el-Bertha,  on  the  Tigris,  ten  imles 
M.W.  of  Baghdad,  to  the  large  mound  Te4-Ibrahim,  nearlr  in  the 
centre  of  Mesopotamia,  nineteen  miles  N.N.E.  of  Hillah,"  by  Lieo- 
tenaat  J.  K  BewBher ;  "  On  the  Disoovery  of  the  Sources  of  the 
liTCus,  the  site  of  NioopoUs  and  other  places  in  Enrdistan,"  'bj 
Mi.  Consul  Taylor;  "  A  Deacription  of  JDiarbekt,"  by  Mr.  B.  J. 
Garden. 

The  anniversary  meeting  of  the  Society  took  place  on  the  27th 
of  May.  The  report  of  me  year  describes  the  increase  in  the 
number  of  Fellows,  and  consequently  of  timds,  the  Urge  additdooa 
to  the  lilnary,  both  in  the  way  of  books  and  of  maps,  and  the  mode 
in  which  various  sums  had  been  enended  in  the  advancement  of 
gec^raphical  science.  The  Founder's  Medal  was  bestowed  oa 
Admiral  Alexis  Boutakov,  of  the  Bussian  Imperial  navy,  whoes 
researches  on  the  Sea  of  Aral  are  epitomised  above,  and  the  Tio- 
toria  or  Patron's  Medal  was  given  to  Dr.  I.  I,  Hayes  for  his  re- 
searches  in  Arctic  regions,  where  he  reached  a  point  &rther  north 
than  any  of  his  predeceesois  on  land.  In  a  mmple,  unpretending 
manner  these  researches  ate  chronided  in  his  work  on  the  '  Open 
Polar  Sea.' 

The  President's  Address  was  chiefly  occupied  with  what  has 
taken  up  so  greatly  the  time  of  the  Society  dniii^  the  present 
session,  viz.  the  discns^n  of  the  probabilities  in  favour  of  the  life 
or  death  of  Dr.  Livingstone,  as  reported  by  the  man  Mooea. 
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8.  GEOLOGY  AND  PALM)NTOLOGT, 

.  {Indudinff  the  Proceedings  of  iHe  Qedogieal  Sooidy.) 

An  acconnt  of  a  moat  important  vork,  entitled  '  Theeanroa  Siloricne,' 
was  read  by  ite  anthor,  Dr.  Bigsby,  before  the  Boyal  Society,  on 
Febmarr  2lBt,  and  baa  aince  beien  pnblished  in  the  Society's 
'  ProceeaingB,"*  This  '  Thesanrns'  is  a  catalogne  of  all  the  foesilfl 
which  hare  been  described  &om  Silnrian  deposits  in  all  parts  of  the 
vorld,  and  gives  the  range  of  each  speciee  m  space  and  time.  In 
the  summary  of  resnlts  now  made  public  are  many  faiAB  and  con- 
dofdons  which  are  important,  and  some  which  are  canons ;  but  all 
are  interesting.  We  tima  find  that  there  are  3,145  known  American 
Silnrian  species  and  4,325  Eoropean  ;  but  only  179  are  common  to 
tiie  two  regions.  The  PrimonEal  Zone  is  the  first  formation  in 
which  anyuiing  like  a  fauna  has  been  discovered,  and  in  this 
depoffit  we  snddenly  become  conscious  of  the  crestioii  of  more 
than  900  species,  belonging  to  a  majority  of  the  classes  of  the 
Invertebrata.  Species  are  treated  of  by  the  author  under  two 
aspects,  namely,  (1)  ae  being  typical  of  one  horizon;  and  (2)  as 
"recurrent,"  or  occurring  in  more  than  one.  He  finds  that  12  per 
cent,  of  the  whole  number  of  species  occur  in  more  than  one  horizon, 
and  that  "  the  same  speciee  may  be  typical  of  one  horizon  in  one 
country  and  recurrent  in  another."  All  these  recurrenfa  are,  of 
course,  within  the  limits  of  the  Silurian  epoch,  and  Dr.  Bigaby 
treats  of  them  ae  intni-epochal.  Those  species  which  pass  into  the 
Devonian  period  are  termed  eztra-epochat  and  he  has  been  able  to 
identify  42  which  come  under  this  head ;  and  only  one  of  these 
{Chonetet  tarcinvlaia)  is  known  to  have  survired  in  Catboniferons 
times.  It  is  worth  notice,  also,  that  these  eitra~epochaI  recurrent 
species  were  of  migratory  habits, — "  few  being  found  in  two  epochs 
in  the  same  country,  but  in  difEerent  countries." 

We  are  glad  to  learn  that  the  Boyal  Society  has  granted  1007. 
towards  defraying  the  cost  of  publishing  this  work,  and  we  look 
forward  to  its  appearance  with  some  impatience.  It  is  only  by  such 
l&borious  endeavonrs  as  this  that  we  can  hope  to  discorer  the  laws 
which  hare  regokted  the  appearance  and  extmction  of  species  dnriug 


A  very  remarkable  paper  "  On  the  Miocene  Flora  of  Korth 
Greenland,"  by  Professor  Oswald  Heer  (translated  by  Mr.  B.  H.  Sc jtt) 
has  been  pnUishod  in  the  Journal  of  the  Soyu  Dubhn  Society, 
The  collection  of  fosml  plauta  described  in  the  paper  was  brought 
from  the  Arctic  regions  by  Captain  Philip  H,  Golomb,  B.If .,  and 
Sir  Leopold  H'Clintock,  JLN.,  and  contains  63  recognizable  species. 
It  is  therefore  quite  trustworthy  as  to  locality,  and  anffidenUj 

•  Proc.  Boy.  Boc,  No.  M,  18G7,  p.  372.  ,  . 
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arienfliTe  to  Amiah  Taloable  erideooe  as  to  cfimate.  AB  the  c^wd- 
mens,  moreorer,  in  ^ub  ind  other  odleetiona.  Mine  from  one  looditf 
— Atanderdlak, — vhidi  is  in  hi.  70°  K^  and  irare  oHained  from 
a  deposit  occnrring  at  a  ba^t  of  1,080  feet.  PtofeeBca-  Beer  is  of 
opinion  that  the  ieavm  "  osnnot  have  bean  drifted  from  any  great 
digtanoe,"  but  tliat  the  pluits  giew  oa  the  Bpwt  where  thrar  lenutiuB 
are  found.  Three  roecieB  had  beem  joeriooaly  msitioned  by 
Bron^niut  and  Tanpef,  making  with  Utose  now  reoo^niaed  a  total 
<tf  66.  Of  these,  18  are  foond  in  the  Miocene  depanta  <^  Gmttal 
Europe,  9  being  common  to  the  Upper  and  Jxniec  Ifolaase,  while 
fbnr  BfBosa  have  not  as  yet  been  noticed  in  the  Uraer  IIoImoo. 
The  aathor  therefore  infera  "  tJoat  the  fosnl  fbreet  of  Ataoekeidhik 
flourished  in  that  high  northern  latitude  at  the  Lower  tfiocene 
Epoch,"  and  that  Korth  Greenland  had  a  mnch  wazmer  dimate 
during  the  Hioooie  period  than  it  has  at  preeent.  The  extent  to 
which  the  present  tmnperatare  of  the  recion  would  hare  to  be  zaiaed, 
to  render  poeaiUe  the  existeaoe  there  of  snch  plante  as  those  de- 
scribed in  the  paper,  is  estimated  by  Profesaor  Heer  at  about  SO^  F. 
Host  stress  is  laid  on  the  preeoaoe  in  the  collectioii  of  two  ^ecies 
of  Sequoia,  one  of  which  {8.  Langidorfii)  ia  fbnnd  fassil  m  as 
low  a  latitude  as  that  of  Central  Italy,  and  is  Ibe  commonest  tree 
at  Ataneberdluk ;  it  is  also  "  so  closely  allied  to  the  Sequoia  wm- 
pervirent  of  I^iubert  (the  '  Sedwood'),  that  we  may  omaida  the 
latter  as  its  lineal  descendant."  Now  this  tree,  we  learn,  "  legrnirea 
fb)-  its  existence  a  summer  temperature  of  at  leest  59°  or  6^^  F., 
and  for  the  ripening  of  its  &uit  and  seeds  one  of  about  6i°."  The 
winter  temperature  must  not  &11  below  31°,  and  the  mean  annual 
temperature  must  be  about  49°.  The  climate  of  Gre^iland  must 
therefore  hare  been  at  least  as  warm  as  that  of  Lausanne,  and  was 
joobably  somewhat  warmer.  These  facts  are  at  the  pree«it  time  of 
pecnliar  importance,  and  are  recognized  as  being  so  by  Fro&fflor  Heer, 
who  aTows  his  belief  "  that  it  is  impossible,  by  any  re-arrangement  of 
land  and  wa.ter,  to  produce  for  tlie  northern  hemisphere  a  climate 
which  wonld  explain  the  phenomma  in  a  satJafactory  manner ;"  and 
he  concludes  his  paper  with  the  remark  "  that  we  are  here  &oe  ta 
&ce  with  a  problem  whose  solution,  in  all  probal^ty,  must  be  at- 
tempted, and  we  doubt  not  completed,  by  the  astronomer." 

In  a  paper  "  Ueber  die  FarallelimruDg  dee  norddeutacheD, 
englischen,  und  ^anzoeifichen  Oligocans,  publiebed  in  the  last 
number  of  the  '  Zeitschrift'  of  the  German  Geological  Society,  Herr 
Ton  Eoenen  returns  to  the  diecnssion  of  hie  bvounte  tojmc,  for  the 
purpose  of  disputing  the  conclusions  arrived  at  by  M.  Hubert  in  a 
paper  ou  the  Knmmulitic  beds  of  Northern  Ital^  published  last 
year  in  the  '  Bulletin'  of  the  Geological  Society  of  r'ranoe.  Tbetwo 
mpers  mar  be  taken  as  respectively  typical  of  the  German  and 
French   sdiools  of  Tertiary  geologists ;  out  ontil  we  have  some 
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genatftllj  toeepted  jmnciplee  ctf  Tertiary  daaafietfticai,  it  iriU  be  int- 
poesible  to  oome  to  anv  agreement  tai  the  eabjeot  <^  tlw  Oeauu 
Oligooeos,  whidi  «a  hare  alieady  disciused  in  thit  Ghroaude  od 
wsnaXooamoBB.' 

In  ihe  last  volome  (roL  xix.)  of  the  '  M^otree  de  la  Soci^  de 
Pbysiqiie  et  d'Histoire  Ifatnrelle  de  Gcs^re,'  MM.  de  Loriol  and 
PeUat  have  pnUuhed  an  elaborate  emaij,  entitled  "  Mooogiaphie 
pal^nfarfogiqae  et  c^(»iqne  de  I'^tagepoitlandien  des  envizooB  de 
Boalogne-6a]vM«r,'  in  vBi^  ia  rareD  a  complete  history  <^  the  eroils 
which,  acootding  to  the  nene  <^  tiie  authors,  toc^  place  during  ths 
deposition  of  tihe  Portland  Odite.  It  \b  eq)eciially  wtuihy  d  remark 
that  thOT  regard  ths  "  Fortlaudien  in^rienr"  of  the  eastern  distncts 
as  syncorcraoiiB  mth  the  Lover  and  Middle  Fortlandien  of  i^e 
Bookjiinais ;  that  is  to  say,  that  a  Lower  Portland  ^nna  oontanned 
to  live  in  the  eastern  regiora  after  the  bnna  of  tiw  Portland  atoDO 
of  Bngknrl,  uid  ils  equiTateolB  in  the  Bonlonnais  and  tiie  Pays  de 
Biay,  nad  supplanted  it  in  the  west 

In  the  '  Bulletin  de  la  Soci^t^  g6ologiqae  de  Prance'  (vol.  xziv. 
Ko.  2)  M.  Thomas  laecHilB  the  disooTery  of  a  lower  jaw  of  Uhinoceros 
in  the  Upper  Eocene  of  Tarn,  near  Qaillac.  The  author  states  that 
this  eenus  has  not  hitheito  been  found  in  beds  more  ancient  than 
the  Miooene ;  and  he  demonstrates  the  greater  antiquity  of  thoee  in 
qneetion,  by  showing  tbeir  counection  with  the  deposits  of  the  basin 
of  the  Agont,  where  M.  Nonlet  has  discoTered  r^uains  of  Lophiodon 
Lavtrieeiue,  PaltEotherium  magnum,  Faloplotkerium  minus,  and 
P.  atmedens.  He  r^^ards  this  Eocene  species  as  bEong  very  nearly 
idUed  to,  if  not  idoitical  with,  the  Rhmoceros  mtnWus  of  Cuvier. 
It  may  be  usefol  to  remark  liiat  remains  of  Hhinooeros  had  pro- 
Tionsly  been  obtained  &om  Eocene  depositB  in  more  than  one 
locally  in  Fiance,  although  M.  Thomas  seems  to  have  been  una- 
ware of  the  fiict. 

The  Geological  Gonuniaaicm  of  Portugal  has  recently  published 
two  important  rolumes.  Of  one,  entitled  'Descrip^  do  solo 
Qnatemario  daa  Bacias  Hydn^raphicas  do  Tejo  e  Sado,'  by  M.  Carlos 
Bibeiro,  we  can  only  say  that  it  is  a  very  ezhanatiye  treatise  on  die 
various  Quaternary  deposits  of  the  ralleye  of  the  Tagua  and  the 
Bado,  some  of  which  have  yielded  remains  of  homaa  industry.  The 
other  is,  Bo  &r  as  we  kaow,  tlie  first  palteontological  work  of  import- 
ance ever  published  in  Portugal,  and  is  entit^  '  Gasteri^iodee  dos 
depoatoe  Terciarioe  de  Portng^,'  by  M.  Pereira  da  Costa.  As  the 
desoriptiona  of  Hne  other  fbeailB  are  to  he  pubHshed  afterwards,  the 
author  reaarves  hia  conclusiQna  until  the  completion  of  the  work ; 
but  it  is  noteworthy,  that  he  finds  it  necesBaiy  to  preface  this  part 
with  an  introduction  deeorilHng  the  objects  oi  Falffiontology,  and  the 
oouise  he  has  adopted  in  his  deacriptiooB  of  the  fbeals.   Both  works 

*  Qoart.  Jonm.  Bimaxo,  No.  iil,  p.  4S0 ;  No.  ti,  p.  100 ;  No.  x.,  p.  279. 
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tn  printed  in  dooUe  cofamms,  of  vhidi  one  is  in  tiie  Potrtngnefle 
luierUige,  Ibe  other  being  k  translation  in  Frencli. 

We  h&Tfl  pleasore  in  recording  the  pnblicatitm  of  &i6  text  to  the 
YoloinQ  of  pliUeB  fbnning  Part  I.  of  M.  Bunnde's  "  Ge^halopodeB 
gilnriens  &  k  Boheme,"  which  we  noticed  in  oor  GhnHiicle  in 
No.  IX. 

In  the '  Amnlee  dea  IGneB*  (toI.  x.)  ig  a  wefoome  note  («  the 
"  Geology  of  the  North  of  Madagttac&r,"  by  M.  E.  Chiilleinin,  frmn 
which  we  learn  the  existence  of  a  ooal-beanng  series  of  depoai*  aa 
the  Dorth-we^  oo«st  belonging  to  the  Gubomferona  formaticHi,  and 
probably  to  the  Moontun-linieBtone ;  bnt  it  appears  that  the  beds  d 
coal  seen  by  the  anthor  are  of  inoonitiderable  tnickncBB. 

In  a  report  by  Dr.  Stcory  Hnnt  and  Mr.  A.  Mkjiel,  of  Qib 
Geolc^ical  Bnrrey  of  Canada,  on  the  Gold-r^on  of  Hastings,  Upper 
Gknada,  the  oocnirence  of  gold  in  rocks  of  Lanrentian  age  is  piored 
beyond  a  donbL  This  disoovery  still  further  Eaalargee  the  list  of 
gold-bearing  formations,  bat  as  we  cannot  find  any  expreflmcm  of 
opinion  by  the  anthors  as  to  the  geological  period  of  the  impiegna- 
bon,  this  the  more  scientific  aspect  of  the  question  is  left  open.* 
The  gold  has  been  found  in  "  three  difierent  aasociations :  fii^  in 
the  M&ci  carbonaceous  matter ;  second,  in  the  reddish  ocbery  (ne) 
oxyd  of  iron,  which  is  found  in  the  same  crevicee  as  the  latter ;  and 
third,  in  plates  in  the  midst  of  crystaUine  ferriferous  bitter^par." 
These  relations  are  no  doubt  very  singular,  and  are  thus  enilained 
hv  Dr.  Sterry  Hnnt :  the  black  matter,  probably  in  the  form  of 
Intumen,  was  "  first  introduced  into  the  namree,  which  were  sub- 
sequently filled  with  the  ferruginous  bitter-spar,  whose  depo^tion 
was  oontemporaneons  with  that  of  the  gold,"  and  whose  deoompo- 
sition  no  doubt  yielded  the  ocbreous  oxide  of  iron. 

In  the  March  number  of  the  '  Qeological  Magaeine '  is  a  paper  by 
Ur.  Bofe,  giving  some  collateral  evidence  on  the  subject  en  escape 
of  fire-damp,  derived  from  observation  of  the  escape  of  gases  from 
wells  (especially  "blowing  wells")  during  difierent  oonditwns  of 
atmospheric  pressure.  His  conclusion  "  that  coal  proprietors  should 
lake  especial  notice  of  any  considerable  bll  in  the  oarometer,  and  at 
snch  times  force  an  extra  ventilation,"  &c.,  is  perfectly  sound,  bnt 
already  well  known  to  maoagere  of  oollieries.  The  reeX  difBculty 
seems  to  be,  how  to  suddenly  augment  in  any  conrnderable  d^;ree 
the  quantity  of  pure  air  circulating  in  the  mine. 

There  is  also  a  imper  on  the  Arenig  and  Llandeilo  groups,  by 
the  late  Mr,  Wvatt  Sdgetl,  in  which  tbtt  very  promising  geobgist 
has  endeavoured  to  show  Uiat  the  Llandeilo  Flags  can  he  separ^ed 
naturalhr  into  two  groups,  which  he  proposes  to  call  "  Upper 
Llfuutaro"  and  "  Lower  Llandeilo"  respectively,  the  Ar^g  group 
a  thU  BDljert,  tee  Qonrt.  Joom.  Science, 
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nndeiljiiig  the  latter,  and  also  containiog  a  distinct  &iina.  Three 
other  interesting  papeig  we  can  merely  mentioii :  (1)  "  On  the 
relative  Aces  of  the  Boolder-clays,"  by  Mr.  (Jeoree  Maw ;  (2)  "  On 
the  Seconiiry  Cycadean  IVnita  of  Bntoin,"  by  5&.  W.  Garmtbeis; 
(3)  "  On  Lower  SUnrian  Foaaila,"  by  Mr.  H.  A.  Nicholson. 

In  the  April  number  are  sii  papers :  Frofeesor  M'Coy  records 
the  occurrence  of  the  senns  Sqitahdon  in  the  Tertiary  depodts  of 
Victoria,  Anstraha,  as  being  a  farther  proof  of  the  Miocene  age  of 
those  beds ;  Mr,  Garmthers  deecribes  an  Aroideons  Fmit  (Aroides 
Stviterdi)  from  the  Stoneafield  slate ;  Mr.  Powrie  gives  a  deataip- 
iion  of  the  genus  CheiroUpia;  Mr.  E.  Bay  Lancaster  describes  a 
new  genus  of  Cephalaspidian  Fishea  {DidymaBpis)  from  the 
Passage  beds  of  Ledbury ;  Mr.  J.  Sannders  gives  some  notes  on  the 
ecology  of  Sonth  Bedfordshire,  made  dnring  examinations  of  the 
new  cuttings  on  the  Midland  B^way ;  and  the  Bev.  Mr.  Q-onn,  in 
a  paper  on  the  Anglo-Belgian  Baain,  gives  a  theoretical  sketch  of 
the  physical  features  of  the  country  inh^ited  by  the  Tni»nTnfl.1a  whose 
remains  are  found  in  the  Forest-bed  of  Norfolk, 

In  the  May  number  is  an  important  paper  by  the  Bev.  O. 
Fisher,  "  On  the  Ages  of  the  '  Trail  and  the  '  Warp,  "  in  which  the 
author  mteis  into  a  discosmon  of  the  theories  of  M.  AdIiSmar  and 
Mr.  Groll,  which,  coming  from  a  mathematical  geologist,  will  be 
appreciated  br  all  who  take  an  interest  in  the  subject.  He  con- 
siders that  toe  Faheohthic  period  was  more  ancient  than  the 
formation  of  the  "trail,"  and  formed  "some  part  of  the  interval 
between  100,000  and  200,000  [y;eara]  before  aj).  1800,"  Then, 
after  the  Q-Iacisl  era  of  the  "  trail,"  Allowed  a  period  of  equable 
sessoQS,  of  about  80,000  years'  duration,  "  which  would  have  been 
that  of  the  submarine  forests  and  their  occupants."  After  this  came 
the  period  of  the  "  warp  "— "  a  short  period  of  severe  winter  cold ;" 
and,  finally,  the  period  of  the  last  snbmOTgence  of  our  valleys  had 
pafsed  away  about  8,000  years  ago.  The  other  papers  in  this 
number  are  "  (hi  a  Cycadean  Stem  from  Fotton,  Beds,"  by  Mr. 
Carmthere;  "On  the  May  Hill  Sandstone,"  by  Mr.  Salter;  and 
"  On  VaUey  Terraces,"  by  Col.  Greenwood. 

Amongst  the  correspondence  we  notice  a  continuance  of  the 
discussion  on  Hydrothermalism  between  Mr,  David  Forbes  and 
Mr.  James  GeiMe ;  and  we  are  glad  to  find  that  the  former  has 
resolved  the  doubt  which  we  expressed  in  our  last  Chronicle,  by 
stating  that  "Notwithstanding  my  distinct  statement  to  the  con- 
trart/,  Mr.  James  Geikie  seems  determined  to  make  the  object  of 
my  commnnicati(m  aj^ieai  as  a  dedaration  against  hythrotnermal 
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A  htga  portioD  of  tite  last  number  of  the  Bodebfu  Joitnial 
IB  taJceo  apwifch  tibe  AsBnal  Bepwt  and  Qie  AddiesB  <»  the  Ptai- 
dent  (Mr.  W.  W.  Smyi^).  The  former  oontaina  nothing  apeaaUj 
irorthy  of  notice ;  but  Ihe  AddresB  is  a  valnable  naaae  of  modfon 
optnioDS  on  ijiiestioDB  of  Chemical  Geolo^,  which  the  Freadenlfi 
high  xepntatuKi  inTeats  with  ezceptional  importance^  The  orig^ 
of  serpentine,  for  instance,  ie  a  qneetdon  which  baa  fixr  many  ^an 
occupied  the  attention  of  petrologiste,  and  Mr.  Smyth  bringi 
together  the  chief  facta  and  arg;i]m6idB  in  Bopport  cS  the  Heroal 
theories  which  deaerre  consideratitML  Among  those  who  demoi  to 
the  igneonB  origin  of  serpentine,  two  loindpal  views  m»;  be  dis- 
cerned. That  held  by  the  majonty  is  tb&t  generally  seipentine  hw 
been  derived  from  a  "  decidedly  eryetalUne  uiiatrati£ed  tock,  in 
which  the  constituents  are  aogiie,  or  hornblonde,  and  a  fekperj 
whiLtt  a  few  inveetigators,  ehi^y,  however,  for  a  special  regian, 
term  it  an  indigenooB  rock,  as  havins  been  altered  %n  nht  frcin  a 
sea-borne  sediment."  Mr.  ^myth,  like  most  petrologistfi,  takes 
exception  to  Dr.  Steny  Hunt's  view  that  the  sihcated  rainerals:  in 
whiui  the  stmctare  oS  Eoeoon  has  been  preserved  "have  been 
formed,  not  by  8abeec|nent  mettuuorphism  m  deeply  buried  sedi- 
ments, hat  by  re-actions  going  en  at  the  earth's  surface."  Tbe 
Pread^it  likewise  discusses  at  some  length  M.  Danbine's  moaKor  on 
Meteorites,  cqiecially  with  reference  to  the  original  otmdition  of  the 
earth,  and  contrasts  the  resnlts  of  that  antb^'a  experimente  with 
the  onaapported  dicta  of  M.  Friedrich  Mohr  in  his  wodc  entitled 
'  Oeschicnte  der  Erde.' 

The  part  devoted  to  the  Proceediags  of  the  Society  commenos 
with  an  important  paper,  by  Professor  Huxley,  on  a  new  spedmen 
of  Telerpeton  Mgvuente,  in  which  the  author  shows  "that  tbia 
animal  la  one  of  the  Beptilia  devoid  of  the  slightest  indicatba  of 
affinity  with  the  Amphiua."  Professor  Hnxley  fuiher  re£^  ifc 
to  the  sub-order  Kionocrauia  of  the  true  I^oertilia,  which  contains 
all  the  modem  Lizards.  This  oonclusioa  of  oourm  renders  it  more 
probable  than  ever  thali  the  age  of  the  deposit  in  which  it  is  fbood, 
aasociEted  with  Stoffonolepis,  Stfperodapedon,  Ac,  is  Tiias  and  not 
Old  Bed  Sandstone ;  and  we  have  recently  learnt  that  farther  af- 
firmation of  the  Mesozoic  age  of  the  strata  has  been  obtained  by  the 
discovery  of  one  of  its  associatee  in  WarwickBhiie. 

Mr.  S.  y.  Wood,  jun.,  in  the  next  p^)er,  describes  a  aaction  at 
Litcham  exhibiting  contorted  and  broken  layers  of  chalk  and  ffini 
bands,  as  aSbrding  evidence  of  Laud-^Iaciation  during  the  earher 

rof  tiie  Glacial  period  in  England.    This  is  followed  by  a  praer, 
Mr.  F,  W.  Harmer,  « (^Uie  Existence  of  »  Third  Bouloor- 
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day  in  Norfolk,"  which  he  oooBicten  to  tie  mem  recent  Uian 
the  tme  Bonlder-KJay,  and  even  thfm   the  plateftQ-graTel  c^  lh» 


In  an  important  paper  "  On  the  Age  of  the  Lower  Biiok-etiitiifl 
of  the  Thamee  Valley/  Mr.  Boyd  Dawkins  gr^plee  with  a  gahjeot 
which  haa  been  a  fertile  sonrce  of  discossioti  since  the  year  1836. 
These  deposits  were  considered  by  Dr.  Falconer  to  be  anterior  in 
age  to  the  Boulder-olsy,  Mid  by  Mr,  Preetwieh  to  belong  to  the 
Ix>w-lieTel  series  of  Quaternary  deposits.  The  sections  at  Hfiird, 
Grays  Thurrock,  Crayford,  and  Erith  all  show  the  followinK 
depoeite  in  ascending  order:  (I)  the  flaviatile  brick-earths  am 
gravels,  whence  the  Mollnsca  and  MftmrnnHa  are  derived,  and  which 
are  remarkable  for  the  horizontality  of  theix  bedding  and  the  even 
sorting  of  their  component  parts ;  (2)  the  "  trail "  of  Mr.  Fisher,  of 
a  highly  confosed  nature,  and  as  remarkable  for  the  contortion  of 
its  bed^ng  as  the  depoeite  below  are  ioi  their  horizontahty ;  (3)  the 
enrface-sou  resting  on  the  nneTen  sammit  of  the  preceding.  These 
three  deposits  indicate  three  epochs :  First,  that  of  the  bnck-earthe, 
in  which  the  water  was  unenconntored  by  floating  ice ;  then  that 
of  the  trail,  which  is  probably  a  mere  icewaBh  formed  under  a 
glacial  climate ;  and  lastly,  the  rainwash,  formed  nnder  temperato 
conditions.  The  presence  of  Elephas  priaffus  and  Shinoeeros 
megarhinitt  indicatee  the  afiinity  of  this  gtonp  of  deposits  to  those 
of  Pregladal  age  on  the  Norfolk  shore,  and  to  the  formgn  Flioo^ies. 
The  tichorhine  and  leptorhine  Bhinoceroses,  on  the  -other  hand, 
point  towards  deposits  of  clearly  defined  Postglacial  age.  The 
preglaoial  Trogonthere,  Rhinoceros  etruBcuB,  Elephas  mendionalis, 
Sorea  moichaius,  and  Cervus  dieranios  are  absent  on  the  one  hand, 
the  entire  groap  of  Postglacial  Arctic  Mammalia  on  the  other ;  and 
especially  among  these  latter  the  Beindeer.  The  Lower  Brick- 
earths  therefore  affoid  remains  in  part  peculiar  to  the  forest-bed  of 
Norfolk  and  the  Pliocenee  of  France  and  Italy,  and  in  part  to  the 
Postglacial  depoeilfl,  and  probably  occupy  a  middle  pomt  in  time 
between  the  two,  being  more  modem  uuui  the  former  and  more 
uu^ent  than  the  latter.  For  these  reasons  the  author  snggedfl  the 
following  classified  list  of  Pleistocene  depceits :  (1)  Foreet-bed  of 
Norfolk — dimato  temperato ;  (2)  Lower  Brick-earths  of  the  Thames 
Talley — climato  temperato;  (3)  Glacial  deposits — climato  severe; 
(4)  Postglacial  depomts — cUmato  severe,  but  gradually  becoming 
temperate. 

Mr.  Maw's  ^^Hr  "  On  the  Oconrrence  of  Conaohdated  Blocks 
in  the  Drift  of  Snfiblk  "  is  a  oontribntion  to  the  evidence  on  the 
geological  position  of  the  blocks  of  saocharoid  sandstone  which  are 
foood  BCaitored  on  the  sar&oe  of  many  parts  oi  the  ohalk-districti^ 
and  which  appear  to  have  been  derived  from  several  fbrmaticms  tii 
diSereut  ages.    In  the  aothoi's  opinion  the  blocks  now  treated  ot, 

Uigilized  by  Google 


416  ChronieleB  of  Science,  [Joty, 

maoy  of  them  seTsral  tons  in  weight,  were  formed  by  the  consoli- 
dation in  bUu  of  the  loose  drift  in  which  they  occur. 

There  is  also  a  "  3eologic&l  Description  of  the  First  Cataraot, 
Upper  Egypt,"  by  Mr,  J.  C.  Hawkshaw,  which  is  worthy  of  study 
by  thoee  lutereBtod  in  the  Geobgy  of  the  Nile  T&lley. 


9.    MINEIIALOGT,  MINING,  AND  METALLUBGY. 

MiME&ALOaX. 

TJndbb  the  name  of  Ekmaniie,  Herr  Igelatrom  deecribee'  a  new 
mineral  &om  the  iron  mine  of  Bmnejo,  in  Grythyttan,  Govemment 
of  Orebro,  Sweden.  The  mineral  ocears  in  veins  and  bands,  pene- 
trating the  magnetic  ore  which  forms  the  object  of  exploration  in 
the  mme.     Sereral  analyses  lead  to  the  general  fbrmola : — 

2(2E0,  8iO.)  +  3HO, 
where  BO    represents  the   protoxides   of   iron,   manganese,  and 
magnesia.     The  name  has  been  giT^n  in  booonr  of  the  well-known 
Swedish  iron-master,  Herr  G.  Ekman. 

Early  in  1865  a  peculiar  minenl,  at  that  time  regarded  as  a 
Edlver-ore,  was  discoTered  in  the  Blind  Spring  Mountains,  Mono  Co., 
California.  It  occurs  io  irregular  deposits,  associated  with  atgenti- 
ferons  galena,  and  presents  the  appoiurance  of  a  compact  lus^eless 
subetaace,  Tarying  in  colour  from  yellowish-green  to  black,  and 
having  a  hardness  of  from  3  to  4,  and  a  speciSc  gravity  of  3.  Mr. 
Albert  Aiente,  of  Mono,  has  recently  analyzed  this  supposed  silver- 
ore,  with  the  following  results : — 

Teroiide  of  imtiiiKH); IT'65 

Piotoiide  of  coppei 82*11 

„  rilver «'12 

„  lead 2-01 

.  iroD 2-B3 

Water 8-29 


From  this  analysis,  the  mineral  is  evidently  an  antimonite  of 
variooB  protoxide  bases  expressed  by  the  following  formola : — 
3  (CuO,  AgO,  PbO,  FeO)  SbO,  +  3  HO. 

The  mineral  is,  therefore,  a  new  species,  for  which  Mr.  Arents 
proposes  the  name  PartzUe,  after  its  discoverer.  Dr.  Fartz. 

come  doubts  have  sinoe  arisen  as  to  the  proprie^  of  i^;arding 
the  mineral  in  question  as  a  distinct  species ;  bnt  Hr.  Arents  has 
met  the  objections  by  showing  that  the  observations  on  which  they 

*  Dob  oene  Uineral  Eknumite.  Berg-ond  H&tteantBitQisclie  Zdhug,  1867. 
Mo.  S,  p.  21. 
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xeet  mast)  have  been  made,  not  on  the  Fartzite  itself,  but  oa  the 
main  body  of  the  BHnd  Springs  oie.* 

Few  men  hare  a  better  rkht  to  speak  on  the  chemical  origin  of 
minerals  and  rocks  than  Jh.  Sterry  Hont,  of  the  Geoloocal  Surrey 
of  Canada.  This  inde&tigable  chemist  has  recently  laid  before  the 
French  Academy  of  Sciencee  his  views  "  On  the  Forqiation  of 
^penms  and  Dolomites."t  Alluding  to  his  former  reeeajches,  Dr. 
Hnnt  shows  that  the  reaction  of  a  eolation  of  bicarbonate  of  lims  on 
Bobbate  of  magnoda  gives  rise  to  the  formation  of  Bnlpbate  of  lime 
and  Incaibonate  of  magnesia.  It  is,  however,  extremely  difficult  to 
obtain,  on  evaporation,  a  complete  separation  of  the  two  salts  pro- 
duced by  this  donble  decompoeititm ;  for  the  bacarbonate  of  magnesia 
on  ezposnie  to  the  atmos^iere  loses  a  portion  ai  its  carbonic  acid, 
and  passes  to  the  otmditian  of  a  itentral  or  a  Besani-carbonate,  which 
easily  deoompcees  the  sulphate  of  Ume,  reinxxtocing  carbonate  oS 
lime  and  solphate  of  magnesia.  To  obviate  this  loss  of  carbmic 
acid,  Br.  Himt  oondncts  the  eviration  in  an  atmosphere  highly 
charged  with  carbonic  acid ;  snch  an  atmosphere  ^ectually  pievenfr- 
ing  the  decomposition  of  the  bicarbonate,  and  allowing  the  gypsnm 
to  separate  in  a  pure  crystalline  form.  To  apply  these  laboratory 
experimentB  to  the  expknation  of  the  natural  origin  of  gypseous 
ana  dolomitic  rocks,  tne  author  has  recourse  to  the  ojnnion  still 
entertained  by  some  geologists,  that  the  proportion  of  carbcmic  acid 
in  the  atmosphere  must  have  been  much  greater  in  the  earlier 
periods  of  the  world's  history  than  at  the  present  time.  This 
admitted,  his  experiments  afford  a  simple  explanation  of  the  formation 
of  beds  of  gypsnm,  and  also  of  the  magnesio-calcareous  rocks  with 
which  they  ate  commonly  associated.  The  water  of  most  natural 
springs  holds  in  solution  more  or  less  bicarbonate  <^  lime,  which, 
when  carried  down  to  the  sea,  reacte  cm  the  snlpbato  of  magnesia 
jareeent  in  sea-water,  prodncing  snlpbato  of  lime  and  bicarbonate  of 
magnesia ;  and  the  water  oonteining  dieee  mixed  salts,  on  evapora- 
tion in  a  basm  of  limited  area  and  voder  an  atmosphere  rich  in  car- 
bonic acid,  deposito  the  sulphate  of  lime  in  the  ibrm  of  gypsum, 
while  the  magnesian  carbonate,  uniting  witli  carbonate  of  lime,  may 
be  predpiteted  as  a  dolomitic  sediment. 

At  a  subsequent  meeting  of  the  Academy,  Dr.  Hunt  followed  up 
the  subject  in  a  paper  "  On  Certain  Beactions  of  Magnesias  Salts, 
and  on  Magnesia-bearing  Bocks."} 

The  Bune  eminent  chemist  gives  the  result  of  much  philo- 
aopMcal  thought  in  a  memoir  "  On  the  Objecte  and  Method  of 

•  ■  B»a  Fnaouoo  Uining  Ptom,'  1867,  Jui.  19,  Fol 

t  "  Bdi  la  Formation  dea  OypHB  et  dei  Dolomies ; ' 
No.  16,  p.  815. 

X  " 8nr qni'lquM  lUHitioiii de Sela  MagnAunietsnr  les  Boohea  njagnddfoM:'' 
•Comple*  Bundni,'  1S6T,  No.  17,  p.  816. 
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ViDeaSogj' tted  bedote  the  Amarioui  Aesdemy  of  BedenceB.*  Tbe 
aathor  aarocsteB  ihe  extensum  of  mineralogical  scdenoe,  no  ag  to 
embiBM  the  entiie  range  of  iooi^anic  BnbstaiiceB  wbetliei  occaning 
natiTe,  or  prodiiejed  by  the  chfltniBt'a  skill;  and  then,  paamng  to  tlu 
great  problem  of  clanification,  discnasefl  the  objeciB  of  a  "  natural 
mtem "  and  the  baaiB  npon  -which  it  must  be  fotmded.  "  Such  a 
daaai&ation,"  says  Dr.  Himt,  '*  will  be  based  upon  a  consideratioa 
of  all  the  phydcal  and  ohemieal  telations  of  bodies,  uid  will  enable 
ne  to  see  tbat  the  Tarions  propertiee  of  a  species  are  not  bo  many 
arbitrary  signs,  bat  the  neceesaiy  result  of  its  ccoistitiition."  Not 
until  tma  ah^  be  aoeomplished,  at  least  in  a  measore,  can 
nineraWy  expect  to  take  equal  rank  with  the  kindred  Bdencefl  of 
^stematic  botany  and  zoology, 

Mr.  T.  DaTies,  of  the  British  Museum,  calls  atiention  to  tbe 
oecnrrence  in  Cornwall  of  the  rare  oxide  of  antimony  called  Senar- 
moniHe.  The  mineral  occurs  in  opaque  octohedral  crystals  lining  a 
cantr  in  a  specimen  of  Jameeonite  m)m  EndellioD.t 

Every  mineralc^ist  is  faTnitiar  ^th  the  calcite-ebaped  crystals 
from  the  JPoniainebleaQ  sandstone.  Scmiewhat  similar  gronpa  of 
eryst^  have  reoently  been  bond  in  a  valW  near  Heidubei^  and 
hare  been  deaoribed  l^  Piofeesor  Blmn.}  ^ey  occur  in  the  centre 
of  certain  irr^;nlarly-Bhaped  sandstone  Dodoles,  which  have  been 
weathered  oat  mun  we  Suoter  Sandstone  of  the  snrroonding  rocks. 
The  crystals  present  the  scaloiohedial  form  of  caldte,  but  oouaiBt 
entirely  of  sandstona  PnrfeesOT  Blnm  sapposee  ihaii  the  cali^spar 
originuly  crystallized  in  the  midst  of  loose  sand,  which  afterwarda 
concreted  aronnd  tbe  crystals,  forming  a  solid  mass;  tlie  endosed 
oalcite  being  snbeeqaently  removed  by  the  peroolati(m  through  the 
external  sandstona  of  water  holding  carbonic  aoid  in  Bohttion,  and 
its  place  snpplied  by  the  d^csitkin  of  ailica,  which  had  serred  aa  a 
oementing  mediom  to  the  sandstone.  Oocasionally  a  cavity  exists 
between  the  infeeting  and  the  enclosed  sandstone ;  but  or^;;inallj 
the  sandatone  mnst  haTe  dosely  coTeied  the  calcite,  sioee  it  bean 
the  aharp  impresdon  of  its  crystals;  the  space,  thereforf^  between 
the  kernel  and  its  shell  shows  that  the  quantity  (d  silica  iutiodaoed 
was  insnf&cient  to  entirely  r^daoe  the  carbonate  of  lime  which  ^nwl 
been  removed. 

Dr.  How's  "  GontiibDtioiifl  to  the  Mineralogy  of  Nora  Sootia* 
are  continued  in  the  '  Philoscmhical  Magazine '  for  May.S  Several 
analyses  are  given  of  certain  dark-oolouried  pebbles  found  at  Gom- 
wallis.  King's  Co. ;  and  altboogh  the  reeolts  show  that  the  coat' 

*  '  SilUnaii'i  Amet!<XD  Janniilof  SdvMeaud  Ait^'  Uan^  1867,  p.  903, 
•Oeolopcal  Haguiae,'  April,  1867,  p.  192. 
Bonier  SMtdatani  in  Ponnen  tod  Ealkspatb.     Leouluitd'i  Jehibuob,  ISflZ. 
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positioa  is  b;  no  meanB  mufonn,  snfficieBt  erideitoe  is  oUuned  to 
z«&r  ths  mmenJ  to  the  nro  fipecies  Wvshiune,  The  Fio&hboi  then 
dfisoribee  three  argilkoeoofi  lodcs,  ftppATAntly  of  local  isiereet  onlj ; 
and,  finally,  Boticee  theoecorreiweoi  utamenon  oaloite  in  lavenuas 
Co.,  Cape  Bieton. 

It  IB  not  a  little  remsirkahle  that  there  ehonld  be  oa  tecord  bat 
compatatiTdy  &w  aaaljBea  of  so  common  a  mineral  as  iron  pyxites. 
M.  Mena  has,  theretbie,  dose  good  serrioe  by  oadeirtakipg  a  ocnik- 
plete  chemical  examinatioa  o£  ute  mineial,  the  resoks  of  which  ave 
published  in  a  "Note  on  Yellow  and  "White  lion  Pyritee."*  The 
value  of  tine  ahort  memoir  will  be  appreciated  by  lemranbering  the 
amoont  of  labotu  repreeented  by  the  thirty-six  original  analyaee 
which  it  contains.  The  anthor  calls  attention  to  the  &ct,  bronghit 
oat  hy  these  reeeatohee,  that  the  ordinary  yellow  onbio  pyrites  coo- 
tains  mnch  leas  wateitban  does  marcaaite, or  white  ibombio  pyritea ; 
and  that  the  diflerenoe  in  the  stability  of  the  two  speeiea  on  expaaare 
to  atmoepherio  inflnenoes  may  be  xtt^rable  to  the  raiying  amoont 
of  argillaoeotiB  imparities  present. 

Some  time  back,  Mr.  J.  P.  Gooka,  jnn.,  described  a  new 
American  mineral,  called  Danalite,  occntring  in  the  granite  of  Gape 
Ann,  Maeeachnsette.  Associated  with  this  are  two  remarkable 
micas,  one  of  which  is  a  Tariety  of  Lepidometane,  while  the  other 
ap|>earB  to  be  a  new  species,  which,  firom  its  easr  fatdbUity  and  its 
felted  etractnre^  has  received  the  name  of  (hyophyUiio.^  This 
mineoial,  like  the  other  micas,  ciTHtallizes  in  six-sided  prisms  belong- 
ii^  to  tile  rbinnlae  system,  aoA  has  a  perfect  basal  deovage.  The 
trj^ttia  are  optically  biaxial,  and  are  diohroio,  jsesentiiig  a  dnU- 
gmen  ooloor  when  viewed  in  the  direction  ctf  the  windpal  axis,  and. 
a  leddiali  brown  when  examined  transversely.  The  spec  grav.  is 
2-909,  and  the  hardness  varies  from  2  to  2*6.  The  large  amount 
of  alkalies  pneeot,  amoonting  to  13'15  par  cent,  of  potad  and 
4*06  of  lithia,  aeeniB  saffioient  to  acoonnt  for  the  extreme  fnsilHlitj 

of  the  winflral 

The  oompoeition  <^  BortmatneaiMte  or  Nc^nborooideiie  has 
recently  been  the  aabjeot  of  some  discnssion.t  There  seems  good 
<<TiaTYiiw>.l  reason  ior  aocemting  the  formula  which  Dr.  Lnnge  had 
established  bony  his  eare^illy  oondacted  analyses,  and  whi<£  may 
be  thus  expressed: — 

2  (NaO,  2  BOO  +  5  (OaO,  2  BOO  -H  42  HO. 

For  some  tdme  pasl^  Fzofesor  Gzaham  has  been  engaged  in  a 

*  "Note  Kir  lea  Fyritw  de  Ter  ^nnag  et  bhoiobei:"  ■OmnpteflBendtu,' ISG7, 
No,  17,  p.  807. 

t-OnCiyoi 
American  Jonmal,'  Muinh,  ISGT.  p.  317. 

X  Bee' AnmlcnderCheiiiieitndPh&nmuHe.'  Bd. oxzzTiii., p. SI ;  cziiiz.,  p. 9S ; 
aUi.,p.S79;  and 'ChemioalNm^' 1867,  FehSaDdi  Ainl  Mh;  and  April  Ktb. 
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Beries  ci  reeeftrchee  on  tha  abflorption  of  gaaes  by  metals;  and, 
quite  recently,  theee  mTeetigations  Dsre,  in  a  moat  miezpected  man- 
ner, yielded  reenltfl  which  promise  to  tiaow  oonsideraUe  light  on 
the  origin  of  meteorites.  His  esperimente  have  shown  that  many 
metals,  when  heated  in  certain  gaseous  media,  are  capable  of  ao- 
eorbing  a  large  Tolmne  of  the  gaa  which  may  be  retained  at  ordinary 
temperatnres,  for  an  indefinite  period,  condensed  within  the  inter- 
Btioee  of  the  metal,  bat  ready  to  be  erolved  at  any  moment  by  a 
snfficient  elevation  of  temperature ;  this  power  being  denoted  t^  the 
term  "  6cclnsion,"  Pure  iron,  for  example,  heated  to  low  rednesB 
in  carbonic  oxide,  occlodes  upwards  of  foor  tunee  its  volume  of  the  gas ; 
and  hence  a  piece  of  ordinary  wrought  iron  heated  tn  vacuo  yields 
a  considerable  amomit  of  carbonic  oxide  derived  &om  the  atmospheTe 
of  the  fnmace  in  which  it  was  prepared.  It  became,  therefore,  a 
matter  of  mnch  interest  to  determine  whether  meteoric  iron  contained 
any,  and  if  any,  what  kind  of  occloded  gas ;  and  experiments  were 
accordingly  made  with  the  Lenarto  meteorite.  When  a  carefully 
cleaned  piece  of  this  iron  is  heated  in  a  tabe  connected  with  the  ez- 
haostiDg  apparatus  known  as  "Sprengel's  pnmp,"  it  yields  285 
ttmes  ite  Tolume  of  gas,  having  the  following  composition : — 

Hydrogen 65-ijS 

Oorbonio  oxide 4-46 

Nitrogen 8-86 

lOD-DO 

ITow  Eonce  the  occlnded  gas  is  in  every  case  a  remnant  of  t^  atmo- 
sphere in  which  the  metal  was  last  ignited,  the  conclusion  seems 
almost  inevitable  that  the  meteorite  in  question  must  have  been 
intensely  heated,  before  reaching  our  earth,  in  a  dense  atmosphere 
highly  charged  vrith  hydrogen, — a  ooncloaion  which  receives  ad- 
ditional int^eet  when  stndied  in  ctomection  with  Messrs.  Huggins 
and  Miller's  researches  on  the  stellar  spectra,  and  with  the  Father 
Secchi's  recent  attempt  to  classiiy  the  fixed  stars  according  to  tiieir 
spectra,  hydrogen  bemg  the  characteristic  element  in  those  of  which 
a  Lyne  is  the  type.  The  discovery  has  been  communicated  to  the 
Sojei  Bociety  l^  the  Mast'er  of  the  Mint,  and  has  been  brought 
before  the  audience  of  the  Boyal  Institution  by  Jh.  Odling. 

M.  Dumas  has  called  the  attention  of  the  Academy  of  Sciences 
of  France  to  a  peculiar  substance,  the  origin  of  which  is  on- 
known,  which  possessee  the  general  character  of  anthracite,  but  ap- 
proaches &s  diamond  in  hardness.  Attention  has  been  eepeciaUy 
directed  to  this,  hoping  that  the  source  &om  which  it  has  been 
derived  may  be  discovered,  and  the  peculiarities  farther  examined. 

Dr.  Scotaof,  of  the  Imperial  Museum  of  Vienna,  has  oommnni- 
cated  to  the  Academy  *  the  correction  of  the  weight  of  the  great 
•  Bitmngab.  d.  k.  Ac.  d.  Wius  Bd.  LIV,  p.  fl. 
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Austrian  diamond  callfld  "  Florentine,"  which  haa  been  made  by  the 
ocnmniBsion  appointed  to  examine  it. 

According  to  the  Imperial  inventor;,  the  stone  weighs  133^ 
carats,  whilst  in  all  works  on  preciotta  stoned  the  weight  is  given 
B8  139^  carats.  The  recent  examination  of  the  gem  shows  its 
gpedfic  gravity  at  19°  Cent  to  be  3-5213,  and  its  weight,  27*454 
gnunmee.     Now  the  value  of  the  carat  is : — 

In  Anutaidua       .        .        .    2057000  mllllgTatniiMa 
„  FltB^nce  ....    19T2000  . 

„  Palis        ....    20S'5O0O 
„  Tienna     ....    206'1300  „ 

Therefore  the  newly-determined  weight,  27 -454  grammes,  corre- 
sponda  to  139i  Florentine  carats,  133t  Paris  c^ate,  and  133180 
Vienna  carats.  The  last  nnmber,  corrected  for  weighing  in  air, 
grree  133-160  Yieona  carats  as  the  tme  weight  of  the  bmons 
Florentine. 


The  Select  Committee  on  Mines  continnee  its  sittingB.  Several 
of  the  Colliery  Inspectors  have  been  exsmijied.  It  is  evident  frran 
the  tenonr  of  nearly  all  the  qneetums  that  the  members  of  this  Com- 
mittee are  inclined  to  recommend  an  additional  nnmber  of  loHpectors, 
and  possibly  the  introdnction  of  sub-Inspectors. 

There  is  a  great  obieotion  to  the  latter ;  an  inferior  class  of  meii 
wonld  be  placed  in  positions  of  considerable  responsibUity,  and  they 
would  not  be  enabled  to  exert  any  beneficial  inflnence  over  tlie 
men.  Any  attempt  to  remove  the  responsibility  from  the  coal 
owner  and  his  agents  will  be  replete  with  danger. 

Another  Committee  deals  with  the  qaeetion  of  Mines  Assess- 
ment, admitting  in  the  abstract,  the  correctness  of  the  principle  of 
rating  mines  to  the  poor ;  it  is  unfortunate  that  any  additional 
burden  should  now  ba  thrown  npon  our  mineral  iDdnstriee.  A 
very  mistaken  idea  prevails,  arising  mainly  from  the  want  of- 
prectical  acquaintance  with  the  subject ;  many  persons  conceiving 
that  since  the  mines  draw  a  population  to  a  paxisn,  and  thus  in  the 
coarse  of  tame  throw  many  burdens  on  i^  that  justice  demands 
from  them  thdr  contributions  temirds  the  support  of  that  poor. 
The  result  at  this  tune,  if  the  Bill  introduced  by  Mr.  Percy  Wyndham 
should  become  an  Act,  would  be  that  a  hurge  number  of  mines 
which  are  now  working  at  a  considerable  monliily  loea,  and  which 
are  continued  hoping  for  an  improvement  in  the  metal  market,  ibt 
the  purpoee  cS  keeping  the  miners  ^nployed — as  if  once  dispersed 
th^  would  never  ^ain  be  gathered  together — wonld  be  aban- 
doned, and  thus  hundreds  of  fitmilies  thrown  heavy  burdens  on  the 
parishes.    Under  more  bvonrable  aspects  there  would  be  bat  little 
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<m  the  put  of  the  miite  prapcidois  to  an  equitable  system 
of'iatmg. 

The  Oomnuttea  at  theiz  last  meeting  cunied  the  faUoving 
reflohitioD  by  a  majority  of  7  to  4 : — 

"  Prorided  always  that  af^  the  pReeing  o!  this  act  no  ooei^ier 
of  any  mine  witiiin  tJie  jurisdiction  of  the  Btannary  Courts  of 
Devon  and  Cornwall,  or  o£  the  Si^  Peak  Mining  CoHtoms  and 
Mineral  Conrta  Act  (14  and  15  Vic,  c.  94),  and  the  Derb^hito 
Mining  Cnatoms  and  Mineral  Courts  Act  (15  and  16  Yic.  c.  163), 
shall  be  liable  to  be  rated  to  the  relief  of  the  poor,  to  the  eoantj 
and  highway,  and  other  local  rates,  and  no  aaBessment  shall  he 
made  on  snch  mines,  otherwiee  than  on  the  owner  or  owners  in 
respect  of  the  rent,  royalty,  toll,  or  dne  reserved  to  him  or  them." 

It  now  renuuns  to  be  aeen  whether  the  Honse  of  Commons  will 
accept  the  amended  bilL 

The  present  condition  of  the  Tin  and  Copper  Mines  of  Qua 
country  will  be  best  nndeistood  1^  the  following  statement  of  &ctB. 

In  1860,  405  mines  paid  daes  npon  the  ores  raised  to  the 
Stannary  Coort.  In  1866,  they  were  rednced  to  315.  The  valne 
(A  all  the  ores  npon  which  those  dues  were  paid  was  in  1861 
2,068,123?.;  whereae  in  1866  it  was  only  1,404,462^.  In  1861, 
the  number  of  Oomish  and  Deronshire  Mines  paying  dividends 
amonnted  to  fifty-eight;  bat  in  1866  there  were  bnt  twenty-six 
mines  which  paid  dividends.  With  two  or  three  exceptions  the 
dividcaids  were  smaU,  and  in  some  of  tlie  mines  it  was  de«ned 
prndent  to  pay  the  dividend  out  of  the  reserred  fanda,  as  widows 
and  orphans  were  entirely  dependent  on  them  for  their  sabraBtence. 
Within  the  last  eighteen  months  about  11,500  persons  have  been 
thrown  out  of  employ ;  and  of  these  above  7,000  have  left  the 
Western  counties.  Six  tboasatid  have  emigrated  to  Ammct^  to 
AustraUa,  and  If ew  Zealand ;  tiie  others  havmg  found  employment 
in  the  coUieriee  of  Scotland,  and  a  few  on  the  hues  of  railway  now 
in  process  of  construction. 

SiFETY  Lajifs  have  be«i  made  the  aabjects  of  a  series  (rf  most 
carefolly  contrived  experiments  by  some  of  the  coUiery  ^iginesrB 
of  the  Newcastle  district,  and  the  Teealt  has  been  to  show  that  none 
of  the  lamps  at  present  in  use,  under  the  circumstances  to  which 
they  are  exposed  m  weH-ventHated  collides,  ue  aafe.  The  experi- 
ments were  made  after  the  following  manner.  The  eafetf  itaap 
noder  trial  was  placed  in  a  wooden  pipe,  through  which  any 
mixture  of  gases  and  atmospheric  air  could  he  driven  at  any 
velocity,  the  rate  being  measured  by  Dickinson's  or  Birams 
enemometor.  It  was  found  when  an  explosive  mixture  of  c«r- 
butetted  hydrogen  and  afanospheric  air — fire-damp— was  made  to 
bnvel  the  pipe  at  a  velocity  <^  8  feet  per  second,  the  ordinary 
Davy  I«mp  began  to  heat,  aod  in  a  few  nuNneots  it  exploded  out' 
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mde.  It  ftppean  tliat  the  "  Geoigie  " — that  is  StepheoBon'B  lamp — 
utd  Qaaaef^  were  not  found  to  be  an;  safer  thui  the  Davy ;  and 
tiifl  Bdgian  Iwips  Eloin'e  and  Mnesek^'s  were  equally  ^able, 
under  certain  oonditicHiH,  to  e]:ploBton.  A  few  years  since  those 
lamps  were  what  they  profeeeed  to  be — with  the  cnnents  of  lur 
tcaTellii^  at  the  rates  which  -wen  then  ocaomon,  there  was 
nothing  to  be  apprehmded.  Yentilation  hae  be^  greathr  im- 
proTed,  and  the  qoantity  of  air  now  driTsn  throngh  a  colhery  is 
nearly  double  that  which  was  considered  neoeesarr  a  few  yean 
ednoe.  Conseqaently  a  lamp  is  now  exposed,  espeoiEuly  in  onr  beet 
fioUieriee,  to  a  cturent  having  twice  the  velocity  of  the  air  to  which 
it  was  formerly  ezpoeed,  TioB  improved  rate  of  ventilation  renders, 
according  to  the  ezpeiiments  at  the  Hetton  colliery,  all  existing 
safety  lamps  dangeions  whenever  an  atmosphere  of  fire-damp  pre- 
vails. These  expoiments  most  be  repeat«d  under  all  oondititnis ; 
and  the  safety  lamps,  which  are  evid^iUy  correct  in  prmciple,  most 
be  modified  to  meet  the  improved  conditi(ms  of  ventimtion, 

Snch  paragraphs  as  the  following  ore  &om  time  to  time 
uipearing  m  tl^  newspapers  relative  to  the  extenedon  of  our  coal- 

"Tbis  qneetion  as  to  whether  coal  may  not  be  fbnnd  nnder 
other  fismations  than  those  aclcnowledged  and  defined,  is  having  a 
practical  solution  in  the  extreme  sontn  of  Derbyshire',  at  a  pomt 
where  it  ha»  been  laid  down  on  the  ge6logic<d  map  as  being  free 
from  ami/lhmg  of  the  hind."  We  u%  then  told  that  at  Coton 
Park,  a  few  nulea  &om  Ch^eley,  a  wealthy  proprietary  are  sinking 
in  the  expectation  of  reaching  coal  at  a  moderate  depth ;  and  the 
writer  continnee — "  Should  tiiey  be  sncceeefol,  of  which  there  is  a 
strong  probability,  the  finding  of  the  coal  cannot  but  have  an 
important  beorii^  tm  tiie  important  question  which  the  Boyal 
CimmiisBicai  is  now  inveetigatmg  as  to  the  extent  of  onr  coal- 
fields." 

If  the  writer  of  this  had  been  at  the  tronble  to  consult  the 

Sbhshed  evidence  of  the  Geological  Survey  in  regard  to  this  very 
trict,  he  wonld  have  found,  npon  HorizoDtal  Section,  No.  62,  a 
well-defined  plan  of  the  strata  and  of  the  faults  by  which  it  has 
bees  disturbed,  with  the  following  remark — "  The  eoal-meamres  of 
this  area  have  net  been  proved,  bvt  the  ooal  aeams  'probcMy  rise 
towardt  ike  toeat  wider  tke  New  Med  Sandstones,  and  in  any  eow 
their  dgpiha  are  infiueneed  by  the  favUs  here  marked."  This 
certainly  does  not  confirm  the  write^'B  statement  as  given  above, 
but  it  proves  that  the  existence  <tf  coal  over  this  area  is  well  known, 
though   the   depth  at  which    it   will   be   found  has  yet  to  be 


A  mine  of  Antimony  of  St.  Maiy-le-Plun,  in  the  canton  of 
IbsBiao,  in  the  department  of  Cantal,  Central  France,  which  was 
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worked  wiih  some  activity  in  1860,  and  al»iidoned  in  1865,  has 
jnst  been  teopeoed,  and  workinga  are  commenced  with  the  promise 
of  a  thoTongn  examination,  and  it  is  hoped  of  a  satiB&ctory  result. 
Thifl  mine  is  stated  to  prodace  oative  antimony,  snlphide  of  anti- 
mony,  or  glance  antimony,  and  the  grey  and  red  ores  of  this  metaL 

Mr.  J.  G.  WiUiams,  of  AberystwiUi,  who  haa  for  many  years 
been  connected  with  the  Lead  mines  of  CardiganBhire,  especially 
those  which  are  in  the  (rogerdan  property,  has  just  pnbliabed  an 
intereeting  Httle  worV,  called  '  A  short  Accoimt  of  the  British  En- 
campments lying  between  the  BiTerB  Bheidol  and  Lly&ant,  in  the 
comity  of  Cardigan,  and  their  connection  with  the  Mines.'  Mr. 
Williams  bss  instituted  a  careftd  examination  of  a  considerable 
number  of  ancient  encampments  He  finds  some  to  be,  as  be  cou- 
fddere,  pecnliarly  British,  others  being  Boman,  or  Boman-British ; 
and  their  positionB  prove  nnmist^ably  that  thc^  were  con- 
Btrocted  for  the  porpose  of  protecting  the  mines  adjoining  them. 
Whererer  there  is  a  gjranp  of  mines,  Mr.  Williams  finds  a  group  of 
encampments  also.  This  ie  really  a  valuable  contribntion  to  the 
obscure  bistory  of  early  British  Mming. 

In  connection  wim  publications  relating  to  Mining,  we  may 
state  that  we  have  seen  the  advanced  sheets  of  a  work  '  On  (Jold 
and  Silver  Mining  and  Metallurgy  in  all  parts  of  the  World.'  It 
is  by  Mr.  John  Arthur  FhiUips,  a  gentl^oan  well  known  as  the 
author  of  a '  Manual  of  Metallur^,  and  for  his  extensve  ac- 
quaintance with  the  Mines  of  the  Old  and  the  New  Worlds.  The 
book  is  eztensiTely  and  beaatifnlly  illnstrated. 

Dr.  Clement  1*  Neve  Foster,  D.  Sc^  Lecturer  to  the  Miners' 
Assocdation  of  Devon  and  Cornwall,  has  translated  fbom  the  Dutch 
Ton  Diest's  '  Banca,  and  its  Tin  Stream  Works,'  which  is  deadedly 
the  best  account  of  this  extraordinary  stanniferous  district  whicn 
has  appeared.  It  cannot  but  be  of  the  greatest  importance  to  the 
En^sn  Tin  miners  to  know  exactiy  the  conditions  under  which 
the  Dutch  obtain  the  tin  in  their  Eastern  poeaessions.  The  Bancs 
Tin  being  at  the  present  time  the  most  serious  rival  vrith  whicb  the 
British  Tin  miner  has  to  contend. 

Professor  F.  de  Hochstetter  has  recently  brought  before  the 
Imperial  Oeological  Institute  of  Yienna  an  account  of  several 
"  expbitations "  for  coal  and  iron  in  the  Banat.  The  coal 
formation  of  St^erdotfT,  which  was  discovered  in  1790,  and  which 
belongs  to  the  Lias  formations,  has  within  the  last  few  years  been 
brought  into  notica  Five  beds  of  coal  have  been  worked  npon, 
and  they  give  a  yearly  production  of  165,000  statute  tons.  This 
coal  ie  Imown  commeraally  as  the  coal  of  Otawieza,  and  is  one  c£ 
the  best  produced  in  the  Austrian  Empire  as  regards  calorific 
power.  Much  of  it  is  used  for  the  steam  navigation  of  the  Dwinbo, 
and  for  loctmiotive  pntpoeea  on  some  of  the  railways.     Gas  ia 
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manuiactiired  from  it  at  Peeth  and  Temesvar,  and  in  many  of  tbe 
great  industrial  establislmieiita  of  Hmigary. 

In  comiection  ^ith  these  coal  beds  considerable  deposits  of 
ar^Iaccons  iron  ores  are  found,  and  overlying  them  beds  of  bitn- 
minous  shales  which  are  very  rich  in  mineral  oil,  which  is  used, 
nnder  the  direction  of  Dr.  0.  Gkimelin,  in  the  manufacture  of 
poraffine  and  ^otogene. 

Professor  Hochstetter  remark  that  the  coal  of  this  district  com- 
petes, and  not  vrithout  sncceas,  with  the  British  cual  which  finds  its 
way  to  the  Danabian  Provinces.  Sulphides  of  iron,  lead,  and  zinc, 
are  stated  to  be  aaaociated  with  the  iron  ores. 

The  demand  for  coal  in  France  is  rapidly  increasing,  and  con- 
sequently we  find  an  increase  in  the  qmmtities  of  coal  seat  into 
that  country  from  England  and  from  Belgium,  The  quantitiee 
sent  from  the  two  countries  being  as  follows : — 


leet 

Belgian 

ai5l),18S 

EnglUh 

1,285,SH 

1R65 
1S06 

3.^50,782 

8,785,711 

1.362*27 
I,90*.091 

The  French  GoTemment,  anxious  to  preserve  the  existing 
woods  in  France,  are  doing  all  they  can  to  induce  English  coal- 
owners  to  send  coal  into  that  conntir,  and  the  great  railway  com- 
panies have  agents  iu  England,  mafcmg  special  inquiries  as  to  the 
probable  quantities  of  coal  which  may  be  sent  into  the  interior  of 
France  if  the  railway  rates  are  reduced. 

It  has  been,  not  nnfrequently,  said,  and  very  generally  believed, 
that  the  Qold  Mining  of  Australia  was  rapidly  declining.  The  last 
number  of  Dicker's '  Mining  Beeord,'  an  admirable  weekly  paper,  pub- 
lished in  Melbourne,  and  devoted  to  the  consideration  of  me  important 
mining  interests  of  Victoria,  gives  in  its  share  circular,  the  names 
of  thirty-eight  dividend  alluv^  mines  and  of  thirtr^x  progressive 
allnvial  mines ;  of  sixty  dividend  quartz  mines  and  of  sixteen  pro- 
gressive quartz  mince.  Tbis  does  not  look  like  a  failing  of  activity 
in  gold  washing  or  mining.  Within  sixteen  yeara  the  two  colonies 
of  V  ictoria  and  New  Souto  Wales  have  produced  a  supply  of  gold 
amounting  in  value  to  150,000,000^  sterling,  four-sixtiis  of  which 
has  been  ttie  produce  of  Victoria  alone.* 

We  have  just  seen  some  veir  interesting  specimens  of  Gold  sent 
borne  from  Otago,  New  Zealand,  by  Mr.  William  Warren,  and  some 
gems,  topazes,  amethysts,  sapph^es,  rubies,  rock  crystal,  and  a 
remarkable  siliceous  gem  of  extreme  hardness,  wbiob  we  believe  to 
be  new.  We  note  this  to  show  the  importance  of  carefulbr  examin- 
ing the  residues  of  the  gold  washings  of  tbis  colony.  The  gems 
now  sent  are  small  and  not  of  mum  value,  but  they  indicate  the 
high  probability  of  finding  such  as  would  be  of  real  value. 

■  Bee  also  arUde  on  "  Thn  Progiem  of  Science  Abroad,"  in  the  prennt  number, 
■  luteicoloDial  KbilritioD,  )86€.    Uiueral  and  Uioing  StatlEtica.'  .,  . 
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Welsh  Qold  Mining,  which  a  few  years  ance  was  of  great  pro- 
nuBe,  has  almost  entirely  fuled  to  be  remtmeratire ;  but  two  minea 
piodaced  sny  qoantity  of  gold  in  1866,  Vigra  and  Clogan  being 
one,  and  Castell  Cam  Doclian  the  other,  and  from  the  Qoartz  lodes 
of  these  mines  about  1,200  ounces  of  gold  were  obtained. 


Meiaixubgt. 

There  has  been  for  some  time  an  evident  want  of  activity  in  oni 
Hetallnrgical  processes.  The  c&nses  of  this  are  sufficiently  obTJous. 
The  unfortunate  attitude  assumed  by  the  workmen — more  uufor- 
tnnate  for  their  future  than  for  the  future  of  masters— and  the 
general  distnrbuice  of  trade  being  the  principal  ones.  Besulting 
from  this,  we  find  but  few  of  our  great  manu&cturers  exhibiting  at 
Paris ;  but  beyond  the  influence  of  trade  depresfflon,  there  is  another 
influence  ^et  more  potent,  which  has  prevented  the  display  of  the 
finer  Hpecamens  of  English  manufacture.  Exhibitions  have  not,  as 
a  rule,  been  found  profitable.  The  r^ular  system  of  the  workshops 
has  to  be  disturbed  and  much  inconvenience  suflered,  which  the 
resulting  advantages  have  not  been  found  to  balance.  It  is  there- 
fore most  &l]Bcious  on  the  part  of  Dr.  Lyon  Flayfiiir  to  assume  that 
English  manufacture  is  retrograding,  because  the  display  of  our 
metallic  industries  at  Paris  is  an  imperfect  one.  A  glance  at  the 
Catalogue  will  convince  any  one  that  our  highest-class  manu&o- 
turers  have  not  exhibited.  Yet  Dr.  Playfair,  writing  to  Lord 
Taunton,  thus  expresses  himself: — "  I  am  sorr^  to  say  that  with  very 
few  exceptions,  a  singular  accordance  of  opimon  prevailed  that  our 
country  had  shown  httJe  inventiveness,  ana  made  but  little  progress 
in  the  peaceful  arte  of  industry  since  1862.  Deficient  representa- 
tion in  some  of  the  industries  might  have  accounted  for  this  judgment 
against  us,  but  when  we  find  that  out  of  ninety  classes,  there  are 
scarcely  a  dozen  in  which  pre-eminence  is  unhesitetingly  awarded  to 
US,  this  plea  must  be  abandoned.  My  own  opinion  is  worthy  only 
of  the  confidence  which  might  be  supposed  to  attach  to  my  know- 
ledge of  the  chemical  arte ;  but  when  I  found  some  of  our  chief 
mechanical  and  civil  engineers  lamenting  the  want  of  progress  in 
their  industries,  and  pointing  to  the  wonderfiil  advances  which  other 
nations  are  making,  when  I  found  our  chemical  and  even  textile 
manu&cturers  uttering  similar  complaints,  I  naturally  devoted 
attention  to  elicit  their  views  as  to  the  causes." 

It  is  not  necessary  to  quota  any  further  from  Dr.  Lyon  Play- 
fair's  letter,  which  proceeds  to  inform  Lord  Taunton  that  the  one 
great  want  of  England  is  technical  schools. 

Dr.  Playfeir  is  exceedingly  illogical.  In  the  first  place,  his 
complaint  is  that  "  our  country  had  shown  little  inventiTenees  ranee 
1862 ; "  and  then  he  speaks  of  the  "  wondraAil  advances  which  other 
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nations  are  making."  We  must  aak  him,  In  what  do  those  von- 
derful  advances  consist  ?  Cartainly  not  in  inTentiveness.  For  not- 
withstanding the  want  of  activity  in  English  manuiacture  and 
trade,  we  aro  so  bold  as  to  state  that  there  has  been  more  inventive- 
nesB  shown  in  England  since  1862  than  in  all  the  nations  of  Europe 

Sut  together.  If  the  "  wonderful  advances  "  refer  to  maniptUatory 
etails,  we  believe,  in  many  cases — certainly  not  in  all — Dr.  Lyon 
Play£ur  will  be  right  enongh.  But  the  absolute  weakness  of  this 
letter,  pnt  forward  with  an  air  of  authority  which  is  not  pleasant, 
consists  in  taking  what  is  confessedly  an  imperfect  display  of  British 
industry,  as  a  iair  example  of  the  present  power  of  the  British 
workshops.  In  concluding  his  letter.  Dr.  Flay&ir  says,  "  It  would 
be  important  that  the  Ctovemmeat  either  through  your  Gonmiissioa 
or  throngh  the  Committee  of  Council  on  Education,  should  hold  an 
official  ini^niry  on  this  subject,  and  should  tell  the  people  of  England 
authoritatively  what  are  the  means  by  which  the  great  States  are 
attaining  an  intellectual  pre-eminence  among  the  industrial  classes, 
and  how  they  are  making  this  to  bear  on  the  rapid  progress  of  their 
national  industries." 

In  our  Mineral  and  Metallurgical  Indnstries  to  which  espedal 
reference  is  made,  and  to  which  we  desire  to  con£ne  ourselves,  there 
is  not,  in  the  first  place,  Uiat  want  of  inventiveness  which  Dr.  Lyon 
Play&ir  supposes ;  and  in  the  second  place,  supposing  it  did  exist, 
it  would  not  be  remedied  by  any  authoritative  telling  of  a  Boyal 
Gonunission  or  a  Committee  of  Conncil. 

Oar  iron  furnaces  are  improving  in  construoticai  and  increasmg 
in  size.  The  iron  made  from  inferior  ores  is  greatly  improving  in 
quahty.  Our  miUs  are  now  the  finest  in  the  world,  and  capable  of 
executing  any  work  for  which  there  may  be  a  demand.  We  are 
the  only  people  in  the  world  who  are  striving— and  striving  too 
with  every  prospect  of  success — to  carry  out  the  process  of  puddling 
by  machinery ;  and  where  else  shall  we  find  coal  cutting  by  machinery 
in  BO  advanced  a  state  as  in  the  British  coal  fields  ? 

In  our  processes  of  Lead  Smelting  great  advances  are  being  made 
— and  from  ores  of  lead  containing  copper,  the  best  lead  can  now  bs 
mann&ctored.  Indeed,  in  each  of  oar  metallnrgical  processes  we 
can  point  to  improvements  which  will  show  how  ezoeedingly  imper- 
fect IS  the  knowledge  possessed  by  Dr.  Lyon  Flay&it ;  uid  a  httle 
consideration  would  have  prevented  Earl  Qxanville  from  basing  his 
xemarks, — ^made  at  the  diatxibntion  of  prizes  at  the  London  Doiver- 
eity, — on  so  fallacioufi  a  letter  as  that  addressed  to  Lord  Taunton. 

An  alloy  of  Platinum  and  St«el  has  been  formed  which  possesses 
some  peculiar  properties.  When  these  two  metals  are  in  a  state  of 
fusion,  Uiey  alloy  in  all  the  proportions  tried.  This  alloy  takes  a 
fine  polish,  does  not  tarnish,  and  its  pure  colour  peculiarly  fits  it  for 
a  mirror.     Its  denaty  is  9,862.     If  two  meoee,  obe  of  steel  and  the  , 
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other  the  altoy  of  steel  and  plaiJimin,  be  ^longed  into  dilate  snl- 
phario  scid,  the  alloy  is  attacked  with  Tiolence,  while  the  st«el 
rematDB  uutanuHhed.  This  alloy  is  thus  attacked  by  adds  in  all 
proportuKiB,  until  ninety  parts  of  platinum  with  twenty  of  steel  are 
nnited.* 

Alloys  of  Bilrer  and  Steel  were  made  long  sinoe  by  Stodart  and 
Faraday,  and  thea  ^y  examined ;  our  French  fiioidfl  have  recently 
announced  an  examiuatiMi  of  ttifse  argentiferons  alloys  as  somelhiiig 

The  Ircm  Sand  c^  New  Zealand  a  again  atttacting  attention,  and 
R  company  has  been  formed  for  working  it.  Let  ns  hope  that  the 
experiment  of  making  pig  iron  from  this  ore  may  be  practically 
vmae  stwceesfdl  than  the  former  attempts  to  do  the  same  thing 
has  been. 

M.  Jnlien  baa  presented  to  the  Society  of  Enconiagemeiit  of 
Paris  a  pamphlet  on  Iron  and  Bteel,  in  which  he  pnts  forth  some 
peculiar  views  cm  the  combinatioD,  or  rather  mixttire,  of  carbon  and 
iron.  The  clevemesH  of  this  essay  and  its  noveJ  views  will  oom- 
mend  it  to  the  attention  of  the  man  of  Ecienoe  and  to  the  sted 
mann&ctnrer. 

The  mann&ctnie  of  Steel  Iron  &om  Cindor  Pigs,  which  has  be«o 
for  some  time  the  sabject  of  experiment,  appears  to  be  now  nearly 
approaching  a  snccerafol  development  Mr.  Heaton,  of  Langley 
Muls,  {daces  nitrate  of  soda  at  the  bottom  of  the  cmdble  and  covers 
it  with  a  perforated  iron  plate.  The  iron  to  bo  pnhfied  is  placed 
above  this,  and  the  melted  nitrate  of  soda  diffoses  itself  throngh  the 
melted  metal,  prodndDg,  according  to  the  statement  of  the  inventor, 
complete  desnlphorization  and  dephoepborization. 

A  number  of  ezperimente  were  made  recently  at  Langl^  Mills 
with  cinder  iron,  which  would  have  been  utterly  useless  in  the 
Bessemer  converters.  The  resnlt  is  stated  to  have  been  the  pro- 
duction of  steel  iron  of  the  finest  qoahty. 

We  nnderstand  that  a  large  Staffordshire  firm  is  preparing  to- 
make  the  enerim^it  opon  a  large  scale ;  we  shall  anxiously  watch 
and  report  the  resolt  obtained. 


10.  PHYSICS. 


Light.— Mr.  Sorby,  in  this  Journal,  two  years  ago,  described  his 
applioaticai  of  Spectrum  Analysis  to  microscopical  investigations, 
and  entedally  to  the  detection  of  blood  stains.  Mr.  Browning  has 
reoently  roa^  for  Mr.  Sorby  a  modification  of  the  spectroscope, 
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irhich  is  inffinded  to  slip  into  the  ej'e-end  of  a  microBcope,  insUod 
of  the  eye-piece. 

The  inBtniment  contains  a  series  of  priBms  arranged  for  vieving 
the  apectrom  by  direct  vision,  and  there  is  an  arrangement  for  the 
purpose  of  obtaining  a  Btipplementary  Bpoctnua  from  any  object 
vhoee  spectrum  it  is  desinid  to  compare  with  that  of  the  object 
placed  on  the  stage  of  the  microscope ;  which  object  may  be  eitiior 
a  BolntioQ  of  permanganate  of  potash  in  a  small  sealed  tnbe,  a 
cobalt-blue  glass,  or  anything  (UBe  which  will  furnish  a  standard 
spectnmi  for  compariBon.  Milled  heads  with  screw  motions  enable 
the  observer  to  adjust  the  focus  of  the  different  parts  of  the  speo- 
tnuu  and  to  open  and  shut  the  slit  verticallj  and  horizontally. 
Powers  of  from  balf-an-inch  to  l-20th  may  be  employed,  and  1^ 
using  a  binocular  microscope  the  object  may  be  brought  into  the 
field  and  examined  in  the  ordinary  way  through  one  tube,  whilst  its 
spectrum  may  be  observed  and  compared  with  that  of  a  standard 
light  by  means  of  the  other  tube.  The  object  may  be  illuminated 
either  by  transmitted  or  reflected  light,  and  any  of  the  ordinary 
accessories  may  be  used  for  this  purpose,  such  as  achromatic  con- 
denser, tide  reflector,  Liebetkuhn,  &o.  Mr.  Sorby  proposes  the 
use  of  a  standard  interference  spedrum,  to  be  used  as  a  scale  in  all 
descriptions  of  spectra,  as  seen  by  the  Bpectnuu  microscope.  The 
scale  IS  produced  by  a  plate  of  quartz  '043-inch  thick,  cut  parallel 
to  the  principal  aiis  of  the  crystal,  and  placed  between  two  Niool'a 
prisms.  By  this  means  the  whole  visible  space  is  divided  by  dark 
bauds  into  twelve  regular  divisions,  having  in  all  parts  the  same 
relation  to  the  physim  propertiea  of  light.  These  are  counted  from 
the  red  end  towards  the  blue,  their  centres  being  reckoned  as  1,  2, 
S,  &c.,  and  the  i^ickness  of  the  plate  ia  so  adjusted  that  the 
sodium  line  exactly  corresponds  to  3^.  The  intensity  of  the 
absorption  is  expressed  by  the  ftdlowing  types : — 

Not  at  all  sliaded  (blank  space) 

Very  slightly  shaded  .     (dots  with  wide  spaces) 

Decidedly  shaded  .  .  .     (dots  cloeer  together) 

More  shaded  . . .     (very  dose  dote) 

Strongly  shaded,  but  so  that  a 

trace  of  colour  is  still  seen      -•-    (three  hyphens  dose) 
Still  darker  —     (single  dash) 

Nearly  black  (donble  dash) 

Except  when  specially  requisitej  only  the  symbols  .  .  .,  — , 
— ,  are  employed  for  the  sake  of  drnphcity,  and  then  as  signs  of 
the  relative  rather  than  of  the  absolute  amount  of  absorption,  and 
it  is  assumed  that  there  is  a  gradual  shading-off  from  one  tmt  to 
the  other,  unless  the  contrary  is  expressed.  This  is  done  \>y  means 
of  a  smaU  vertical  line  over  the  figure,  which  shows  that  there  is  a 
well-marked  diTision  between  them.    Definite  naciow  absorption- 
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bands  are  indicated  hy  *  piinted  over  their  centre.  In  Mr.  8orby'a 
paper  examples  are  given  which  show  how  simple  or  more  compli- 
cated spectra  may  readily  be  printed  and  compared.  For  instance, 
the  spectrum  of  normal  chlorophyll  diraoived  in  alcohol  (deep 
green),  is  repreeented  by : — 

i-zt  — 3i....4i    6J---7i- 
and  the  spectmm  of  the  same  body,  as  decomposed  by  acids,  sa 
foond  in  some  leaves  (ohre  green),  by: — 

1^21    21---SI    *l...H-"5l...6J---7|    8i.-9i- 
The  instnunents  and  methods  were  exhibited  and  explained  by 
Mr.  Sorby  and  Mr.  Browning  at  the  last  soir^   of  the  Soyu 
Society,  where  they  excited  the  greatest  interest. 

The  Rot.  Father  Socchi  has  continued  his  researches  on  the 
spectra  of  several  classes  of  stars.  He  exphuns  by  the  difTerences 
of  tenmeratnre,  or  by  the  effect  of  sbeorption,  the  variation  in  int^i- 
sity  01  certain  lines — the  hydrogen  line  F,  for  example. 

The  electric  Hght  has  recently  been  fitted  np  on  board  the 
'  Prince  Jerome/  the  yacht  of  H.I.H.  the  Prince  Napoleon ;  and 
several  interesting  eiperimenta  are  to  be  tried  with  it.  It  is  not 
proposed  to  illuminate  the  vessel  itself,  but,  on  the  contrary,  to  light 
np  other  objects,  snch  as  a  coast  ta  a  vessel  fi:>r  the  object  of  attack 
or  defence ;  ships  at  full  speed  or  in  station  can  thus  be  kept  free 
of  all  danger  of  collision,  and,  in  action,  the  object  to  be  bit  can  be 
illuminated.  The  lamp  is  that  known  as  Duboscq'a,  which  has  the 
advantage  of  not  only  having  a  regular  movement  when  in  a  ver- 
tical position,  but  also  burning  wit£  the  same  precision  inclined  at 
any  angle,  so  as  to  be  independent  of  the  pitching  or  rolling  of  the 
vessel  at  sea.  An  apparatus  is  placed  behind  the  lamp,  which, 
hiding  the  light  from  the  deck  of  tne  vessel,  project«  it  in  parallel 
rays  on  a  given  spot.  Once  proved  to  be  useful  on  board  a  vessel, 
the  electric  light  will  soon  bo  considered  a  necessanr  adjunct  to  the 
marine  and  transport  service.  The  employment  of  the  same  light 
for  railways,  in  the  stations  and  approacnes,  tunnels,  curves,  &e., 
hiS  been  actively  experimented  on  in  TFrance  for  some  time  past 

The  question  has  again  been  raised  of  substituting  the  magneto- 
electric  current  for  that  of  the  battery  in  electrotyping,  electro- 
plating, and  gilding.  The  magneto-electric  machine  of  Mr.  Wilde 
has  betii  employed  lq  the  well-known  establishment  of  Messrs.  Elk- 
iiigton,  and  m  Paris  M.  Christophe  and  M.  Bouillet  have  resolved  to 
make  nse  of  electricity  engendered  mechanically.  They  made  a  first 
trial  at  the  works  of  the  Alliance  Company,  and  they  have  ordeied 
two  machines  of  four  discs!  In  the  establishment  of  M.  Lenoir,  88, 
Rue  Popinconrt,  a  machine  of  this  kind  has  been  fitted  np,  which 
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promises  great  Bacc«es.     The  current  ia  said  to  be  able  to  depodt  a 
pound  of  copper  pet  boor. 

Mr.  Mellor,  maoageT  of  the  lUagueeinm  Metal  Company,  haa 
been  experimentiDg  on  the  alloTs  of  Thallium  and  MagneBinm,  with 
the  object  of  seeing  whether,  if  such  an  alloy  could  be  easily  made 
into  wue,  it  might  be  found  to  bum  readily  and  to  prodoce  an  intense 
bright  green  flame,  when,  from  the  portability  of  the  wire,  it  would 
be  well  adapted  to  some  of  the  purpoees  for  which  a  green  flame  is 
required.  It  waa  found  that  tbalUnm  alloys  moat  readily  with 
magnesium,  and  in  any  proportions.  The  alloys  are  yery  stable, 
and  are  easily  worked  up  mto  wire  and  ribbon.  Albys  containing 
5,  10,  15,  20,  25,  and  50  per  cent  of  tKallinTn  were  prepared; 
these  all  bom  brightly  and  steadily,  but  the  flame  is  smaller  and 
the  oombnstion  slower  than  that  of  pure  ""^g"""""'  The  heat- 
conducting  property  of  the  alloy  compared  witn  magnesium  is  sen- 
sibly diminisheo,  showing  the  change  in  the  molecular  construction 
of  the  metaL  The  smoke  produced  in  the  combustion  of  these 
alloys  is  more  dense,  and  as  it  curia  gracefully  away  it  ia  seen  to  be 
&iaged  with  a  rather  pretty  dark-pi^ple  tint ;  but  the  magnesium 
light  is  so  very  intense,  that  it  almost  completely  masks  the  thal- 
lium flame,  so  that  it  is  not  observable  in  some  of  the  allocs — 
indeed,  the  green  light  is  scarcely  recognizable  even  in  an  alloy  ctm- 
taining  50  per  cent,  of  thallium. 

As  a  concluding  paragraph  to  our  Chronicles  of  Optics  we  give 
a  very  excellent  method  of  cleaning  glass,  which  may  be  useful 
where  other  methods  &il.  It  is  taken  from  the  Appendix  of  the 
second  edition  of  Major  Bussell'e '  Tannin  Progress,  published  by 
Bobert  Hardwicke,  Piccadilly,  Dilute  the  oimnary  hydroflnorio 
add,  sold  in  gutta-percha  bottles,  with  four  or  five  parts  of  water ; 
drop  it  on  a  cotton  rubber  (not  on  the  gUisa),  and  rub  well  over; 
a^rwards  washing  till  the  acid  is  removed.  The  action  is  the  same 
as  that  of  sulphuric  acid  when  used  for  cleaning  copper ;  a  little  of 
the  glass  is  dissolved  ofT,  and  a  fresh  snr&ce  exposed. .  The  solution 
of  the  acid  in  wat£r  does  not  leave  a  dead  sur&ce  on  the  glass  as  the 
vapour  would ;  if  a  strong  solntion  is  left  on  long  enough  to  pro- 
duce a  visible  depression,  the  part  affected  will  be  quite  bright. 
This  method  is  rectmimeuded  m  some  cases  for  cleiming  photo- 
graphic plates;  but  we  should  think  it  might  also  be  us^liil  iu 
cleaning  the  inrndes  of  bottles,  flasks,  &c.,  which  have  got  stained 


Heat. — M.  Fizeau  has  been  examining  the  abnormal  contrac- 
tion and  dilatation  of  iodide  of  silver  under  the  influence  of  heat. 
He  finds  that  in  this  salt,  whether  in  its  amorphous  or  crystalline 
state,  the  action  of  heat  ia  reversed ;  its  dilatation  being  negative. 


by  Google 


432  Cftronidet  of  Science.  \.^^J^ 

contrading  inste.'id  of  expanding  on  the  incFease  of  femp^vtare. 
But  this  negative  diktation  is  not  quite  the  same  in  the  amorphons 
Btate,  in  the  state  of  compressed  precipitate,  as  in  the  crystalline 
state.  Raised  to  a  temperature  of  40°  C.  tlie  co-efficieai  is, 
-  0-00000137  in  the  first  caae,  -  000000139  in  the  second.  This 
co-efficient  is,  besides,  vanable  with  the  temperatore  and  the  direc- 
tion in  the  interior  of  the  crystal.  In  the  direction  in  which  the 
contraction  is  greatest,  parallel  to  the  axis,  it  is  the  rinv  poi't  for 
100°,  about  a  tenth  of  the  dilatation  of  mercnry.  To  see  if  this  is  an 
exceptional  case,  ho  has  experimented  upon  other  series  of  analo- 
gons  salts  such  as  the  chlorides,  bromides,  and  iodides.  Bst  he 
finds  that  whilst  the  co-efficient  of  dilatation  of  all  th{>  chlorides, 
bromides,  and  iodides  is  positive,  as  it  is  in  the  case  of  other  flnb- 
stances  exporimented  npoa,  as  far  as  he  has  hitherto  £3tind  out, 
the  co-efficient  of  dilatation  of  the  iodide  of  silver  is  alone  negative. 
T.  Begnanlt  h))s  determined  the  specific  heat  of  several 
specioienB  of  natural  and  artificial  graphite.  Graphite  from  Canada, 
No.  I,  gave  a  mean  nnmber  19866;  from  Canada,  No.  2,  mean 
■20198;  from  Canada,  No.  3,  mean  -19113;  from  Siberia,  mean 
'19879.  Graphite  from  gas  retorts,  after  txing  heated  white  hot, 
gave  mean  -1968 ;  the  same  kind  of  graphite,  after  being  heated  in 
a  current  of  chlorine,  gave  '2  >00,  and  that  from  Canada,  No.  3, 
after  like  treatment,  gave  "1977.  Hard  burnt  clay  gave  "IS^O; 
therefore  the  ash  in  graphite  (consisting  principal^  of  clay)  has  no 
appreciable  effect  on  toe  results  obtuned.  H.  £opp  remarks  on 
the  above  numbers,  that  they  are  obtained  by  immersmg  the 
graphite  heated  up  to  1 00"^  in  the  water  of  the  calorimeter ;  that 
graphite  is  porous ;  therefore  the  heat  given  off  by  fbe  water  as  it 
enters  the  pores  of  the  substance  reappears  in  the  final  result  of  the 
experiment-  Eegnaalt's  numbers  are  higher  than  those  obtained 
by  Kopp, 

The  behaviour  of  some  minerals  at  a  high  temperature  has  been 
studied  by  Dr.  Eisner.  He  has  heated  a  great  variety  of  minerals 
luid  other  rock  constituents  in  a  porcelain  fomace  to  an  estimated 
tumpemture  of  2,500^  to  3,000'',  and  finds  in  general  that  sihcates 
containing  the  alkaline  metals,  or  iron,  are  mnch  more  fusible  than 
those  which  contain  much  alnmina,  or  no  iron ;  with  the  exception 
of  obsidian,  all  the  rocks  experimeuted  upon,  even  those  of  vokanio 
origin,  presented  after  heatmg  totally  different  characteristics  ftom 
those  which  accompany  them  in  nature ;  the  rrystalline  varieties 
l^ecame  compact  and  semi-fused ;  therefore  he  says  they  must  have 
been  produced  in  nattire  under  different  conditions  from  those  of  his 
experiments  The  conversion  of  pumice  into  an  oWdian-Iike  body 
ie  especially  interesting.  After  heating,  tlie  rocks  experimented  on 
Eihowed  lower  specific  gravities. 
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Mr.  H.  Debray  has  commimicated  to  tihe  French  Academy  \b.e 
retmlts  of  somo  ezperimente  having  for  their  object  to  demon- 
strate that  chemical  decomposition  is  analogooa  to  the  evaporation 
of  a  hqnid,  in  the  eense  that  the  tension  of  the  gas  proceedmg  &om 
the  decomposition  ie  constant.  He  operated  npon  pore  carbonate  of 
lime,  Iceland  spar,  or  ordinary  impure  carbonate  of  Hme,  placed  in  the 
middle  of  a  tube,  commnnicating  sometimes  with  a  mercurial  pomp 
and  sometimes  with  a  gauge  apparatos  for  measuring  the  tension  of 
the  carbonic  acid  disengaged  by  the  decomposition.  The  carbonate 
was  alternately  submitted  to  fon^  constant  temperatures ;  m.  360°  C. 
.  (vapour  of  mercury),  440°  (vapour  of  sulphur),  660^  (varwnr  of 
cadmium),  1040^  (vapour  of  zinc).  It  vros  found  that  at  360°  the 
tension  of  the  vapour  of  the  carbonic  acid  vraa  absolutely  nil;  at 
440^  it  was  hardly  sensible;  at  660°  it  vras  only  85  miUimetres; 
at  1040^  it  att^ed  551  miUimetree. 

A  remarkable  discovery  has  been  made  by  M.  Peligot,  from 
which  it  would  ubnost  seem  as  if  the  old  tradition  of  the  existence 
of  malleable  ^ass  was  not  qnite  so  absurd  after  all.  A  piece  of  Bt. 
.Gobain  glass,  prepared  a  long  time  ago  by  M.  Pelooze,  nad  lost  its 
transparency  owing  to  devitrification,  but  had  not  altered  in  denaty. 
The  piece  of  glass,  supported  by  one  extremity,  was  placed  in  a 
drawer,  when  it  was  fonnd,  after  some  days,  to  have  become  carved 
under  its  own  weight,  it  having  become  in  iact  malleable  glaaa ;  the 
suriace  at  the  same  time  being  covered  with  effloreaoence.  Pliny 
speaks  in  his  history  of  a  glass  that  could  be  bent  and  unbelt ;  and 
the  story  goes  that  fiicheheu  ordered  an  inventor  to  be  put  to  deatli 
for  proposing  to  divulge  a  process  for  making  malleable  glass. 

The  following  ve^  important  conclusions  have  been  arrived  at 
by  Messrs.  Bussy  and  Buignet  in  their  memoir  on  the  changes  of 
temperature  produced  by  liici  mixture  of  hquids  of  different  natures. 
1.  In  all  the  cases  under  examination,  with  one  sole  exceptitm,  the 
calorific  capacity  of  the  mixture  is  a  little  superior  to  the  mean 
capacity  of  the  elements.  2.  The  liquids  for  which  the  increase  of 
bulk  is  the  most  considerable  are  exactly  those  which  develop  most 
heat  at  the  moment  of  their  union,  sucn  as  ether  and  chloroform, 
alcohol  and  water,  sulphuric  acid  and  vrater.  The  only  instance 
hitherto  noticed  of  a  diminution  of  bulk  is  in  the  case  of  the  mix- 
ture of  chloroform  and  bi-gulpkide  of  carbon,  whilst  at  the  same  time 
decrease  of  temperature  takes  place  at  the  moment  of  the  union. 
3.  Independent^  of  the  loss  of  beat  resulting  from  the  changes  of 
volume,  there  exists  a  cause  which  produces  an  absorption  of  heat, 
which  can  be  sometimes  equal  and  even  superior  to  the  heat  given 
out  by  the  combination  of  the  Hquids.  This  cause  is  not  quite 
clearly  made  out.  It  is  suspected  to  be  related  to  the  phei 
of  diffusion. 
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The  following  reenlte  have  been  obtained  l:^  M.  Becqnerel  in 
some  researcbes  on  the  variations  of  temperatnre  of  the  gronnd  at 
different  depths,  made  by  the  aid  of  the  ^ectric  thermometer.  A.t 
1  metre  beneath  the  snr&ce  of  the  gronnd  the  mean  temperatnre 
varius  between  winter  and  anmrner  as  in  the  air.  The  difference 
between  the  ma^iimiin  and  the  minimum  is  6°  0.  in  the  gronnd,  and 
1817°  in  the  air.  At  6  metres  deep  the  variations  occur  in  the 
iDTerse  order,  the  maximnm  taking  place  in  winter,  and  the  difference 
between  the  masimnm  and  the  minimnm  being  I''.  At  11  metres 
deep  the  variation  is  not  more  than  0'3° ;  the  maximum  takeaplace 
in  winter,  the  minimmn  between  the  spring  and  sommer.  From 
16  to  26  metres  the  variations  follow  the  same  law  as  in  the  air, 
with  this  difference,  that  the  difference  between  the  maximnm  and 
the  minimnm  is  only  0*27°  C  This  anomaly  or  inveroon  of  the 
law  is  due  to  the  infiltration  of  water  through  permeable  strata. 
Between  26  and  81  m^ree  the  variations  follow  the  laws  the  op- 
posite to  those  of  the  air.  Below  31  metres  the  variations  of 
temperatare  attain  scarcely  012°,  the  temperature  being  seDsiUy 


General  Morin  has  described  an  electro-thermometric  register 
for  marking  antomaticallj',  every  qnarter  of  an  hour,  the  variations 
of  temperature  in  an  endosed  spot  or  in  the  open  air.  gome  ei- 
cellent  forms  of  apparatus  have  already  been  invented  and  pat  to 
use  for  registering  the  variations  of  temperatnre,  not  only  inter- 
mittontiy,  hut  continuously. 

A  very  ingenious  as  well  as  commerdaUv  valnable  form  of 
caloric  engine  has  been  lately  exhibited  in  London.  In  principle  it 
is  based  upon  the  &ct,  long  known  to  sdentifiQ  engineers,  that  the 
most  economical  mode  of  obtaining  power  from  heat  is  by  its  direct 
appHcstion  to  the  expansion  of  air,  or  other  permament  gases,  rather 
than  by  that  of  steam  or  any  oiiier  vapour.  The  hot-air  engine 
now  described  differs,  however,  from  the  usual  form  of  caloric 
en^e  in  several  essential  particulars  as  to  its  construction,  so  that 
it  IS  free  from  those  defects  which  have  hitherto  prevented  tho 
practical  carrying  out  of  the  caloric  theory.  In  tins  engine  tho 
motive  power,  instead  of  being  derived  from  the  expansion  of  air 
heated  in  a  separate  generator  as  in  former  engines,  is  prodnced  l^ 
the  expansion  of  air  heated  by  contact  with  the  fuel  itself;  and  in 
addition  to  this  source  of  the  power,  by  the  action  of  the  expansive 
force  of  the  gaseous  products  of  the  combustion  of  the  fuel,  which 
heretofore  have  been  permitted  to  escape  into  the  chimney  without 
being  in  any  way  otiuzed  in  the  production  of  power.  This  result 
is  accomplirfied  by  placing  the  Siel  in  a  grate  which  can  be  her- 
metically closed,  and  forcing  into  it  the  air  required  for  combostion 
by  means  of  an  air-pump  worked  by  the  engine  itself,  so  that  no 
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part  of  the  heated  air  or  the  gaaee  produced  by  the  combustion  of 
&e  tad  can  eecape  without  pessiiig  uuonRb  the  cjriinder,  Eind  there 
doing  dnty  in  tne  prodnctioD  of  force.  It  is  obnons  that  by  Bocb 
an  arrangement  the  employment  of  separate  iron  generatois  for  the 
poipose  of  he&ting  the  air  is  dispensed  with,  and  that  thereby  one 
of  tne  chief  difficnltiea  of  the  old  caloric  engine  is  avoided ;  for  in 
the  hotr-air  engine  the  fuel  is  contained  in  a  fire-clay  fomace  sor- 
rounded  by  an  air-dgbt  iron  casing,  which  in  this  way  is  entirely 
potected  from  injury.  The  fuel,  which  may  be  anthracite,  smoke- 
less coal,  or  coEe,  is  thus  burned  under  presBuro  witji  great 
regularity  and  with  the  production  of  a  uniform  temperature,  and 
at  a  rate  exactly  proportionate  to  the  duty  the  engine  is  called 
upon  te  perform,  thus  avoiding  all  waste  of  fu^ — a  result  which 
has  not  been  attuned  with  any  other  form  of  engine  yet  introduced. 
The  heated  air,  together  with  tne  gsaes  produced  ^  the  oombustion  oi 
the  fuel,  passes  &om  the  fire-box  diractly  into  the  cj^inder,  so  that 
every  unit  of  heat  produced  is  converted  mfo  force.  The  piston  con- 
sists of  a  hollow  plunger,  te  which  the  piston-rod  is  attached ;  the 
packing  is  placed  aroond  its  upper  circumference,  where  the  heat  is 
so  moderate  as  to  permit  of  efficient  packing  and  lubrication.  By 
means  of  an  air-pump  worked  by  the  piston,  the  supply  of  air  la 
forced  into  the  grate.  It  here  comee  in  contact  with  the  fire,  and  a 
portion  of  it,  in  maintaining  combustion,  combines  with  the  carbon, 
producing  carbonic  acid,  &c.,  while  another  portion  of  the  air  in  excess 
takes  up  heat,  and  is  thereby  expanded.  The  mixed  heated  air  and 
gaseous  products  of  combnsbon  speedily  accumulate  such  an  amount 
of  expansive  force  as  to  eet  the  engine  m  motitm,  by  presmg  on  the 
piston.  At  the  end  of  the  stroke  the  expanded  gases  escape  hj  the 
waste-pipe,  which*  may  be  connected  oy  a  ^ve-pipe  with  an 
ordinary  chimney.  Each  upward  stroke  of  the  piston  produces  a 
downward  cotrespoudin?  stroke  of  the  air-pump,  and  fijtcee  a  &eah 
chai^  of  cold  air  into  Uie  grate  to  maintain  the  combustion  of  the 
fuel,  thus  keeping  up  a  continual  supply  of  heated  air  and  gaseous 
products.  The  power  is  increased  or  dnmnished  by  dampers,  which 
pass  the  air  through  or  over  the  fire  according  to  the  amount  re- 
quired.  The  chief  advantages  of  the  hot-air  engine  will  be  found 
in  the  very  important  facts,  that  th^e  is  not  the  most  remote 
danger  in  its  use ;  the  furnace  is  perfectly  insulated,  all  risk  of  fire 
is  entirely  avmded,  and  the  presence  of  water,  whetiier  in  hirge  or 
small  quantity,  is  dispensed  with ;  so  that  this  engine  can  be  em- 
ployed under  circumstances  where  it  would  be  impossible  to  use  a 
steam-engine. 

Father  Secchi,  a  scientific  experimentalist  who  is  not  usually 
mistaken  in  his  statements,  has  lately  made  the  somewhat  startling 
announcement  that   red-hot  iron  is  transparent.    The  reverend 
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Father  had  ordered  a  Btrong  iron  tube  to  be  made.  Aa  it  was  in- 
tended for  aa  apparatns  reqniring  a  TBcnaic,  it  was  essential  that 
this  tube  ahonld  be  |)etfectly  air-tight;  and  as  he  had  some  donbts 
about  its  BonndneES  in  this  respect,  in  order  to  set  thESe  at  rest,  the 
tnbe  was  made  red-hot  and  taken  into  a  dark  place,  when  Uiete 
was  clearlv  perceired  through  the  iron  (which  was  half  a  centi- 
metre thics),  a  crack  inade  the  tnbe,  and  which  did  not  reach  to 
the  outer  soiEace.  Commenting  on  this,  Dr.  Adriani,  in  the 
'  Chemical  News,'  says : — "  It  is  rather  cunoos  that  the  &ct  of  the 
metal  above  allnded  to,  to  which  I  have  reason  to  beUeve  that 
gold  may  be  added,  becoming  tranqiarent  at  red  heat,  should  have 
escaped  the  notice  of  scientific  men.  It  reqairee,  however,  a  good 
btight  red  heat ;  but  the  transparency  of  the  metals  h  evident  thus 
even  in  dayhght,  as  I  know  from  my  own  experience  while  working 
in  an  engineering  establishment  attached  to  a  large  sngar  refinery 
now  ma^  years  ago." 

Mr.  Stock,  another  corre^odent  of  the  same  paper,  saggests 
what  we  cousida;  to  be  the  more  probable  explanation.  He  says 
that  it  is  more  likely  that  the  crack  exhibited  itself  because  wh^ 
it  existed  the  metal  was  thinner  than  thronghout  the  rest  of  the 
tube,  and  would  therefore  cool  more  rapidly,  becoming  in  conse- 
quence darker  coloured,  thus  showing  on  iJie  exterior  both  its 
extent  and  direction. 

ELEcrrBiGiTY. — A  very  importuit  modification  of  the  magneto- 
electric  machine  has  been  suggested  by  Mr.  Tisley,  the  very 
able  and  intelligent  aasistant  to  Mr.  Ladd,  and  h^  been  car- 
ried out  by  that  inatroment  maker.  It  was  suggested  that 
if  the  armature  had  two  wires  instead  of  one,  the  cnrrent  of 
one  being  sent  through  a  wire  snrroanding  the  magnets,  their 
power  would  be  augmented,  and  a  considerable-current  might  be 
obtained  frtmi  the  other  wire  available  for  external  work ;  <s  there 
might  be  two  armatures,  one  to  exalt  the  power  of  the  magnets, 
and  tihe  other  made  available  for  blasting  or  other  pnrpoaee. 
This  ides  has  been  carried  oat  as  follows :— Two  bars  of  soft  iron, 
measuring  7^  in.  ^  2^  in  ><  ^  in.,  are  each  wound  round  the 
centre  portions  with  about  thirty  yards  of  Ko.  1 0  copper  wire,  and 
shoes  of  soft  iron  so  attached  at  each  end  that  when  the  btus  are 
placed  one  above  the  other,  there  will  be  a  space  letl  between  the 
opposite  shoes  in  which  a  Siemens'  armatare  can  rotate.  On  each 
ol  the  armatures  is  wound  about  ten  yards  of  No.  14  copper  wire, 
cotton-covered.  If  the  armature  in  connection  with  the  electro- 
magnet is  made  to  rotate,  there  will  be  a  very  feeble  current 
generated  in  it ;  this  passing  round,  the  electro-magnet  will  increttse 
its  power  with  every  additional  impulse.  It  will  thus  be  seen  that 
the  only  limit  to  the  power  of  the  machine  is  the  rapidity  with 
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which  the  anuature  is  made  to  rotate,  which  ia  entirely  dependent 
on  the  amount  of  dynamic  force  employed.  The  great  improve- 
ment in  this  machine  is  the  introduction  of  the  second  armature, 
which,  although  it  takes  off  currents  generated  in  its  wire  by  the 
increased  magnetiam,  does  not  at  all  interfere  with  the  primary 
current;  and  when  attached  to  a  regulator  ia  found  to  give  an 
electric  light  equal  to  forty  dements  of  Grove'e  or  Bunsen's  at  the 
expenditure  of  1-horse  power.  The  maohine  exhihited  hy  Mr. 
La^  at  the  Royal  Society  was  altogether  rudely  constructed,  and 
was  only  intended  to  illostrate  the  principle ;  hut  with  this  small 
machine  three  inches  of  plstiuam  wire  '01,  could  be  made  incan- 
descent. .  There  is  no  doubt  that  this  principle  is  both  ingenious 
and  valnahle,  and  Kr.  Ladd  deserree  great  c^dit  for  the  onterprise 
he  has  shown  in  making  the  machine.  But  we  cannot  help  asldng 
why  does  he  not  in  his  pnbhshed  papers  mention  his  assistant  hy 
name,  and  so  give  him  the  credit  which  he  jnatly  deserves  for 
having  made  the  original  suggestion,  instead  of  merely  saying  that 
it  vras  "  suggested  by  his  asBistant."  Manu£tcturera  are  getting 
too  mach  into  the  habit  of  considering  that  the  credit  of  merely 
suggesting  improvements  is  of  trifling  value  in  comparison  witn 
that  of  practically  carrying  them  out. 

A  discussion  on  the  theory  of  Mr.  Grove's  ais  battery  has  lately 
been  going  on  in  the  French  Academy.  Mr.  Grove  supposed  that 
it  was  mdispensable  for  each  of  the  electrodes  of  platmum  of  his 
gas-conple  to  be  simultaneously  in  contact  with  one  of  the  gases, 
and  with  the  h^nid  placed  underneath.  M,  Gottgoin,  agreeing 
with  M.  8chanbem,  states  on  the  contrary  that  the  action  of  the 
platinum  does  not  take  place  except  on  the  gases  already  below, 
and  that  the  gas-receivers  should  only  be  considered  as  reservoirs 
to  main  twin  the  solutions  they  cover  in  a  state  of  saturation.  The 
electro-motive  force  of  the  gas-couple  varies  curioos^  with  the 
elate  of  the  platinum  wira  Ite  action  is  increased,  as  M.  Matteucci 
remarked,  Ly  heating  the  elements  in  the  flame  of  a  spirit-lamp 
some  instants  before  employing  it.  In  the  most  &T0urable  con- 
ditions, the  electro-motive  force  of  the  gas-couple,  constructed  with 
l^tinnm  wires  not  phitinized,  scarcely  exceeds  155,  taking  as 
unity  the  electro-mohve  force  of  a  thermo-electric  couple  of  bis- 
mnttt  and  copper,  the  two  solderings  of  which  are  mamtained  at 
the  temperatures  of  0°  and  IOC  C.  The  electro-motive  force  of  the 
couple  of  Daniell  is  represented  by  193,  and  that  of  the  couple  of 
Volta  by  1 78,  at  the  moment  of  being  set  to  work. 

M.  Jules  Begnauld  has  examined  the  modificatioD  which 
mercury  causes  in  the  electric  position  of  thallium.  Experiments 
gave  the  following  results.  There  is  elevatioQ  of  temperature,  and 
Uius  a  disengagement  of  hent,  during  the  formation  of  the  amalgam 
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of  t>'Mli""'  and  mercTuy^  Fore  tiiatlinm  is  elsctro-poeitiTe  to 
sma^niDated  thftlHgin ,  These  esperim^ts  prove  th&t  tne  poeition 
of  thfjllinm  is  much  lower  than  that  which  eeparates  cadmium  from 
zinc  in  the  Darnell's  conpla  They  confirm  this  general  propoeitioa 
— "  Ever;  time  that  a  metal  is  umted  to  mercury,  the  place  which 
it  occupies  in  the  ecale  of  affinitdes  is  modified,  and  thermo-phe- 
nomena  are  obBerred." 

Experiments  on  the  elevation  of  temperature  produced  by  the 
galvanic  current  have  led  M.  E.  Edlnnd  to  suppose  that  the 
current  by  a  special  action  independent  of  that  of  neat,  canses  an 
expansion  of  the  eondnctor  which  it  traverses.  He  has  therefore 
instituted  experiments  on  that  sulnect,  and  the  result  is,  that  ths 
expansion  is  perfectly  definite.  The  method  adopted  is  aa  followB : 
Be  takes  a  metaUic  wire  1184  metres  in  length,  the  amount  of 
whose  expansion  by  heat  is  tnown  with  perfect  exactitude,  and 
passes  a  current  tluxiugh  it.  The  wire  is  stretched  horizontally 
between  a  fixed  clip  and  another  working  as  a  lever  round  a  hori- 
zontal axis,  bearing  a  mirror,  and  the  measurement  of  the  elongation 
c^  the  wire  is  efTected  by  observing  the  angular  displacement  of  the 
mirror.  If  the  temperature  of  the  vrire  at  the  moment  of  observa- 
tion be  known,  it  mil  be  seen  whether  its  elongation  accords  with 
this  temperatnre  or  not  To  measure  this  temperature,  M.  Edlund 
measures  the  electric  conductivity  of  the  wire,  and  deduces  the 
temperature  &om  it.  Now  by  tms  method  he  always  finds  a  lower 
temperature  than  that  which  would  correspond  with  the  observed 
elongation,  from  which  it  follows  that  an  elongation  takes  place  in 
the  wire  indepraidently  of  the  action  of  heat  The  conductivity 
is  measured  by  the  metuod  of  Wheatstone's  Bridge.  The  rheostat  is 
composed  of  two  G-erman-silTer  wires  stretched  upon  a  horizontal 
board.  To  determine  the  relation  between  the  temperature  and 
resistance,  the  wire  is  rolled  round  four  glass  pillars  fixed  in  a 
wooden  disc,  and  the  cylinder  formed  by  the  wire  placed  in  a  glass 
vessel  containing  thermometera,  and  immersed  in  a  bath  the  tem- 
perature of  whi^  was  varied.  The  author  gives  dettuls  of  several 
experiments,  and  concludes  by  stating  that  l£e  current  produces  in 
the  solid  bodies  which  it  tmrerses  an  expansion  independent  of  tfiat 
of  beet ;  and  although  these  investigations  are  not  sufGcient  to  make 
known  the  law  of  this  expansion,  they  show  that  it  inci^ases  rapidly 
with  the  intensity  of  the  current,  and  also  that  this  addon  does  not 
cease  immediately  on  the  ce83atK>n  of  the  passage  of  the  current 
through  it,  but  disappeara  by  degrees. 

Professor  De  la  Eive  has  published  an  elaborate  senss  of 
experiments  on  the  propagation  of  electricity  in  highly  rarefied 
elastic  fluids ;  be  finds  that  the  transmission  of  the  electric  discharge 
through  rarefied  gases  is  accompanied  by  a  sensible  elevation  of 
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temperature ;  that  when  the  rasee  are  suFBciea%  rarefied  for  the 
discLarge  to  pass  readily,  and  for  the  hght  to  be  stratified,  this 
elevation  of  t^perature  is  leea  near  the  negative  electrode  than  it  is 
sear  the  positive  electrode ;  and  that  the  ateolute  rise  of  temperature 
at  the  two  electrodes,  and  the  differences  between  them,  vary  with 
the  density  and  natare  of  the  gas.  A  fact  which  striMngly  proves 
the  greet  calorific  and  illuminating  power  of  electricity  is  that 
hydrogen,  under  a  preesnte  of  only  1^  millim.,  may  be  rendered 
Inminona,  and  become  sensibly  heated  by  the  passage  of  electricity, 
although  at  this  pressure  its  density  is  so  small  that  a  cubic  centim. 
of  the  gas  weighs  scarcely  more  than  ^^  of  a  milligramme.  The 
gas  must  in  &ct  have  been  very  con^derably  heated  for  it  to  have 
been  able  to  raise  the  temperature  of  a  thermometer,  of  which  the 
bulb  filled  with  mercury  was  a  cylinder  2^  millimB.  in  diameter 
and  3  centims.  long,  3°  in  two  minutes.  The  simple  fact  that  the 
gas  becomee  luminous  is  a  further  proof  of  ite  high  temperature ; 
for  its  luminoeity  is  evidently  only  a  result  of  its  incandescence. 
Professor  De  la  Bive  conclades  his  long  and  interesting  paper  by 

Sing  that  *  when  one  sees  i^t  so  subtile  a  Bubstence  as  hydrogen 
uoed  to  1  or  2  milllms.  presaure  is  capable  of  becoming  luminous 
under  the  influence  of  electricity,  it  is  impossible  not  to  be  tempted 
to  make  a  comparison  between  it  and  the  liltewise  exoeediugly 
subtile  but  still  luminous  matter  which  composes  the  nebulte  and 
cometary  bodies.  This  analogy  becomes  still  more,  striking  when 
we  examine  closely  the  appearance  presented,  in  a  tube  containing 
rarefied  hydrogen  traveraed  by  the  dectric  discharge,  b^  the  kind  of 
mist  which  shows  itself  when  a  small  quantity  of  gas  is  caused  to 
enter  the  tube,  and  which  likewise  appears  in  the  dajk  space  when 
a  certain  degree  of  raretaction  has  been  passed.  The  gaaeons 
matter  is  there  even  more  highly  rarefied  than  it  is  at  the  other 
parts  of  the  mniMj  thus  making  its  resemblance  to  the  luminous 
matter  forming  the  comets  and  nebnlEe  still  more  decided.  We 
may  add  that  recent  researches  on  the  part  of  various  astronomers 
have  shown  tliat  the  rays  yielded  by  the  prismatic  analyses  of  the 
light  of  theee  celestial  bodies  are  exactly  similar  to  those  given  by 
the  electric  discharge,  when  transmitted  mrough  rarefied  nitrogen,  and 
especially  through  hydrogen.  Do  these  eases,  then,  which  intervene- 
in  most  of  the  phenomena  of  terrestrial  ^ysics,  play  an  equally  or 
even  more  important  part  in  the  phenomena  of  coamical  physics  ? 
There  is  nothing  improbable  in  this  conjecture,  eq)ecially  since  the 
analysis  of  aerolites  has  shown  that  planetary  space  does  not 
contein  any  element  not  found  also  upon  our  globe. 

A  curious  experiment  on  the  traDSportation  of  substances  by 
the  voltaic  and  induction  current  has  been  published  by  M.  Lewis 
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Daniel,  FrofeaBor  of  Physics  at  the  Central  School  of  Arte.  It  is 
geoenlly  admitted  that  the  current  of  the  pile  moves  in  the  inter- 
polar  circuit  from  the  positive  to  the  negatiYB  pole.  The  existence 
of  a  mechanical  action  exerted  in  this  direction  is  confirmed  hy  the 
morement  prodnced  in  the  carbon  hy  the  voltaic  arc.  It  is  evident 
also  from  the  difference  of  level  which  takes  place  nnder  the  influence 
of  a  current,  in  a  vessel  divided  into  two  compartments  by  a  pcffons 
diaphragm,  and  enclosing  a  hqnid  of  weak  conductivity,  wluch  at 
the  commencement  of  the  experiment  presents  two  sor&ces  of  eqnal 
height  at  each  side  of  the  separation.  The  movement  of  the  liqnid, 
by  the  current  discovered  by  Porret,  has  been  examined  by  Messrs. 
Db  1r  Rive,  Becqaerel,  and  lattOTly  by  Windemann,  who  has 
determined  its  laws  under  certain  conditions.  It  is  poesible  to  place 
in  evidence  this  action  of  electritnty,  and  to  show  the  direction  by 
an  experiment  more  rample  than  the  preceding.  M.  Daniel  fills, 
with  slightly  acidolated  water,  a  glass  tube  of  any  length,  and  of  a 
diameter  from  ten  to  fifteen  millimetres,  bent  at  a  right  angle  at  ite 
two  extiemitiee.  He  introdnces  into  the  liquid  column  a  globule  of 
mercury  two  or  three  centimetres  long,  ana  immerses  the  electrodes 
of  a  more  or  less  powerful  pile  into  the  two  vertical  portaoos.  By 
means  of  the  globule  of  mercrtry  the  instrument  ia  easily  levelled. 
As  BOOB  as  the  current  paases  the  globule  becomes  elongated  and 
begins  to  move ;  going  &om  the  positive  to  the  neg&tive  pole.  If 
by  means  of  a  commutator  interposed  in  the  circnit,  the  direction 
of  the  current  be  changed,  the  globule  stops  and  immediately  takes 
an  opposite  direction,  always  from  the  positive  to  the  negative  pole. 
By  properly  moving  the  commutator,  we  can  make  the  mercury 
take  an  indefinite  altemating  motion.  The  ends  of  the  globde 
under  the  infiuence  of  the  current  do  not  present  the  same  appear- 
ance. It  is  brilliant  towards  the  negative  electrode,  and  dull 
towards  the  positive  one.  This  is  owing  to  its  possessing  positire 
tension  in  front  and  nef^tive  tension  behind-  The  oiide  of  mercnry 
formed  during  the  experiment  is  collected  at  the  negative  end,  and 
is  reduced,  at  least  in  part,  by  the  hydrogen  produced  at  the 
same  time.  If  the  liquid  contun  too  much  acid,  a  salt  is  formed 
which  afiectfi  the  transparency  of  the  liquid,  and  bubbles  of 
hydrogen  are  disengaged. 

When  the  direction  of  the  current  is  altered,  a  sort  of  veil 
which  covers  one  of  the  extremities  of  the  globule  ia  seen  to  fly  to 
the  other  extremity.  Four  Bunsen  elements  suffice  for  this  experi- 
ment, if  we  employ  a  tube  0-40  m.  to  0'50  m.  long.  With  twenty^ 
four  elements  we  can  operate  upon  a  tube  a  metre  long.  The 
current  of  fifty  elemente  gives  too  great  a  velocity  to  the  mercury, 
and  breaks  it  up  into  globules  which  travel  in  the  same  direction. 
When  the  tube  is  iaclmed  the  mercury  can  still  move  from  the 
lower  to  the  upper  wd     Thus  the  weight  of  the  ntercoiy  bmg 
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known,  we  can  form  a  very  dear  idea  of  the  work  performed  by 
the  porfdoa  of  the  current  which  tntTersra  the  globnle.  If  the 
inclination  be  progressively  angmented,  a  moment  arrives  at 
which  equilibrium  ib  established  between  the  force  of  the  car- 
tent  which  tends  to  make  the  mercury  Eiacend  and  the  action 
(rf  the  weight  which  causes  it  to  descend,  the  globule  resting 
stationary,  but  elongated.  It  is  sntnect  to  a  very  apparent  interior 
movement,  and  takes  a  rotatory  motion,  first  in  one  direction,  then 
in  another.  The  same  experiment  can  be  made  by  means  of 
a  BuhmkoHTs  coiL  As  Hie  cnrrente  famished  by  this  apparatus 
are  alternately  in  contrary  directions,  a  commntator  is  neceeeary  to 
suppress  tlie  mverse  current.  It  ia  important  to  remark  that  the 
conductivity  of  the  transported  material  is  one  of  the  neceeeary 
ccmdildons  of  the  movement ;  a  globule  of  bisulphide  of  carbon  in* 
trodoced  into  the  tube  is  inaenable  to  the  passage  of  the  current. 
These  esperimente  have  a  close  similaribr  with  those  which  Mr. 
Gore,  F.R,8.,  described  before  the  Royal  Society  some  yeare  ago. 

The  Ahb^  Moigno  has  brought  forward  a  mim  to  be  the  first 
to  make  known  the  natore  and  application  of  the  mysterious  agent, 
ozone.  In  1845,  on  the  fiist  news  of  the  curious  observations  of 
M.  Schonbein,  he  ^b  he  proceeded  to  Basle  and  visited  this 
celebnted  chemist,  like  abbe  then  wroto  to  the  '  Epoque '  a  letter, 
inserted  on  December  31,  in  which  the  following  very  important 
|)aesage  occurs : — "  It  is  necessary  to  return  immediately  to  the 
ideas  of  Amp&re,  and  consider  the  atoms  of  bodies  as  having  two 
states— first,  with  the  essential  primitive  electricity  or  in  a  nascent 
state;  second,  with  their  electricity  more  or  lees  disseminated,  or 
their  atmoepliore  of  electricity  in  a  neutral  state.  The  ozone  of 
M.  Schonbein  is,  in  onr  eyes,  only  a  molecule  ot  oxygen  in  a 
nascent  state,  with  only  negative  electricity  in  its  atmosphere.  I 
am,  I  think,  able  to  rigorously  prove  and  account  for  the  wonderful 
properties  of  this  agent  that  we  cannot  lay  hold  of,  and  of  which  so 
much  has  been  said."  The  abb^  says  that  be  asks  all  chemiste  of 
that  time,  and  I>r.  Thomas  Andrews,  of  Bel&st,  in  particular, 
whether  at  that  period  any  one  had  so  clearly  defined  the  essential 
nature  of  ozone :  so  much  bilked  about,  written  upon,  and  discussed 
without  any  decided  conclusion  being  arrived  at.  Two  years  after- 
wards the  same  reverend  author  a^^serted  in  the  '  Nonvelle  Bevue 
Encyclopedique '  of  M.  Didot,  for  July,  1847,  the  following  more 
expbcit  statement ; — "  Sufficient  attention  has  not  been  yet  paid  to 
the  important  fact  that  oxygen  disengaged  by  plants  is  not  in  a 
neutral  state.  We  are  perfectly  convinced  that  this  nascent  oxygen, 
without  its  positive  atmosphere,  is  the  ozone  discovered  1^  M. 
Schonbein,  with  on  odonr  aui  gener^,  and  possessing,  in  the 
highest  degree,  all  the  properties  of  electro-negative  subetanoes. 
The  bleaching  of  linrai  stn^,  ivoiy,  wax,  &c.,  in  the  c^>eD  air,  on 
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gna,  the  Somttaoa  of  nitrie  aod  atkd  aalhiebre,  alw  many  other 
pbeDomeoB,  ue  only  caoaed  hj  the  powflrfnl  action  of  oxygsn  in  i 
msoent  sbUc^  ot  with  Ha  ne^iatim  euctriatT  deroloped." 

From  IMS  to  1867  thooaaiids  of  ctmsradictory  opinioDB  hare 
been  written  on  the  snbject  of  ozone,  but  men  <d  Btnence  are  now 
retninine  to  the  id«ft  dearly  pointed  ont  abore.  The  Abbe  Moigno 
has  BO  often  pleaded  the  cause  and  defended  the  intereBts  of  F.ngHa>> 
sdcctifia  men,  that  we  connder  it  a  dnty  to  lend  oar  inflgflnnn  to 
establish  his  claim  to  this  foreoaBt  of  a  great  diaooTery. 


11.  ZOOLOGY  (AMHAL  HOBPHOLOGY  AND 

PHYSrOLOGT). 
{Ittdwdimg  (ha  ProoedHnga  of  the  Zoologiad  Soeiehf.) 

HOBPHOLOGT. 
A  fww  Oland  in  the  Ewnam  Body. — Yon  Lnschka  ci  Tnlmigen 
drew  ibe  atteotiim  of  Homui  anatomistB  lately  to  the  preeeooe  <rf 
an  nndesctribed  gland  attoated  at  the  terminal  extremity  of  the 
hntnan  backbone  which  he  called  the  Oxx^geal  gland,  comparing 
it  with  the  pineal  gland.  Eranae  has  sinoe  found  the  eame  body 
more  largely  developed  in  Maeacta  eynomolgia — and  Meyer  hM 
examined  uie  tails  of  the  dog,  rat,  and  monse  for  a  similar 
stroctare,  bnt  without  sooceee.  In  the  cat,  however,  a  similar 
structnre  was  fbond.  Heyer  is  inclined  to  regard  this  Terr  rcauaik- 
able  body  as  similar  to  ttie  candal  hearts  or  retia  miratolia,  whidi 
are  appendagee  of  the  arterial  system  in  many  jwipmlft 

Cervical  Rdm  in  Man. — A  case  of  a  woman  is  reccoded  by 
I>r.  Stieda  of  Dorpat,  in  which  a  pair  of  cervical  ribs  sprang  fam 
the  seventh  cervical  vertebra.  The  rile  appear  to  have  beoi  well- 
marked  folly  formed  pleoiapophysea,  and  were  attached  by  cartilaga 
bdow  to  the  sternum.  The  other  vartdine  in  the  body  were 
normal. 

Prqfeaaor  Humphry  on  the  Chimpanzee, — Two  specimenB  of 
the  Troglodytes  nigar  have  been  dissected  lately  by  the  Proleasor  <£ 
Anatomy  at  Gambndge,  and  he  gives  some  aooonnt  of  his  obaerva- 
tions  in  the  'Jonmu  of  Anatomy  and  Fhyaiolcvy,'  t^  second 
mimber  of  which  has  joat  been  pnbliahed.  Fn^ssor  Hnm^JuT 
makee  some  ^ccellent  remarks  on  the  joints  of  the  limbs,  and 
DMnts  ont  the  way  in  which  stmctnre  is  here  oononrrent  with  habiL 
He  dwells  on  the  diflerences  between  man  and  the  ape,  and  dis- 
ffliaWB  tlte  nae  of  the  word  Qnadmmanons.  If  we  are  to  regard 
that  extremity  of  a  limb  whi^  is  adapted  for  grasping  as  a  ><<m<^, 
than  assuredly  the  ape's  hiod-limb-extremitgr  is  as  mn^  a  hand  as 
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man's  foie-limb-Axtremity ;  each  difiering  in  an  exaotly  compaiable 
manner  from  Uie  feet  (fore  and  hind)  of  the  bear  or  dog.  If,  how- 
eTer,  man's  hand  is  to  be  the  anatomical  eiandard  of  comparison, 
Fiofeesor  Homphry  admits  that  there  is  a  wide  BtnictmBl  difference 
between  the  ape's  foot  and  a  hand.  He  seems  inclined  to  faronr 
the  adoption  of  the  term  Qiiropoda  as  a  sabstitnte  for  Qnadmmana, 
ft  tenn  which  comes  to  as  from  Ptcdessoi  Hallbtd  in  Australia,  who 
has  taken  np  this  qoeetion  as  a  strong  Owenite,  and  has  written  a 
pamphlet  on  the  monk^'s  foot. 

J)eniiiion  of  Margufiala. — Mr.  Flower,  the  Gonaerratoi  of  the 
Mnsenm  of  the  Boyal  Golleee  of  Surgeons,  has  qnito  recently  com- 
mnnicated  an  interesting  diacoYerr  to  the  I^oyal  Society  relatira 
-to  the  teeth  of  the  Maranpial  MuTrnnnlia  The  lower  forms  of 
Monodelphona  Mammaig  (e.g.  Bruta)  difier  in  their  dentition  from 
the  higher,  in  having,  as  a  rule,  bat  one  set  of  teeth,  which  lasts 
them  for  life,  whilst  the  higher  forma  bare  a  temporary  set  of  t«eth 
when  quite  young,  whose  place  is  afterwards  taken  hy  the  perma- 
nent teeth — incisors,  canines,  and  "  premolars."  From  Uie  examina- 
tion of  the  jaws  of  adnlt  marsnpials,  it  appeared  highly  probable 
that  they,  although  so  low  in  the  scale  of  mammaliap  tifo,  reeemhled 
tiie  higher  members  of  the  class  in  having  a  larffe  milk  or  tempo- 
rary dentition.  Mr,  Flower  has  sneoeeded  in  ^wiu^  that  tuis 
resemblance,  like  many  others  exhibited  by  the  marsoiaals  in  rela- 
tion to  monodelphooB  piftT^wi^lp,  is  merely  snpaficiaL  Ko  marsopial, 
Mr.  Flower  finds,  has  ever  more  than  four  tomporary  teeth,  and 
apparently  all  agree  in  baying  these  fonr — one  in  the  molar  series 
m  each  half  of  each  jaw.  This  tooth  is  succeeded  l^  what  is  to  be 
regarded  as  a  premolar,  and  is  chiefly  remarkable  for  this,  that  it 
corresponds  to  that  premolar  (viz.  the  most  posterior)  in  man  and 
all  the  higher  tnummftli^  whose  milk-predecessor  is  the  first  to 
develop,  which  appears  earheet  itself,  and  which  in  the  Tsiious 
modifications  of  the  dent^  series  in  the  MnynTrmliaTi  class  is  the 
largest  and  most  constant. 

Sowetii/'s  Whale. — The  ZiMaa  Sotoerbiensia,  a  rare  whale  of 
which  there  are  only  two  or  three  specimens  in  the  museums  of 
Europe,  is  chiefly  interesting  as  being  one  of  the  few  hTing  repre- 
sentatiYes  of  a  very  considerable  group  of  dolphinB,  with  long,  ton, 
cylindrical  snonts,  called  Bhyncnoceti  by  Fechricht,  and  having 
teeth  only  in  the  lower  jaw,  and  there  but  two  or  four  of  large  eiz^ 
almost  Uke  tusks.  One  of  tiie  known  specimens  of  Sowerbv's  whale 
was  cast  ashore  sixty  years  since  in  Elginshire,  and  its  skull  is  now 
at  Oxford.  Another  male  specimen  has  ktely  been  cast  ashore  on 
the  coast  of  Kerry,  and  the  head  and  teeth  were  procured  in  a  per- 
fect condition  by  Mr.  Andrews,  of  the  Boyal  Dublin  Societr.  At  a 
recent  meeting  of  the  Microscopical  Society  of  Iioodon,  Mr.  Bay 
lAnkester  read  a  paper  on  the  teeth  of  the  Oxford  specimen,  in 
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which  he  showed  that  the;  presented  a  vc^  low  type  of  strnctare 
(reeemhling  fcetal  teeth),  oorrespooding  to  me  degiBdatioD  of  thai 
runctioQ  from  prehenaion  or  moHticatioD  to  mere  inddeotal  "  aexiud 
marks."  The  stmctnre  of  the  recent  teeth  also  threw  B(»ne  hght 
on  the  nature  and  condition  of  fosail  cetacean  teeth  in  the  Bad 
Ciag,  called  Btdaenodon  hy  Professor  Owen. 

Dentiiion  of  the  Mole. — The  tedih  of  the  common  mole  have  afao 
recently  reoei'red  attention  from  Mr.  Spence  Bate,  who  is  wdl 
known  for  his  wrifdngs  on  teeth  as  well  as  for  his  more  nnnteroQa 
ofaserrations  on  Crostaoea.  The  dental  formnls  in  InsectiTOToiis 
mufrwlw  is  often  a  matter  of  extreme  doabtfulnefls,  and  is  one 
which  can  only  be  properly  settled  by  the  study  of  thdr  develop- 
ment Fred.  Onvier,  Bell,  De  BlainnUe,  Owen,  and  Blssiiia  have 
each  asrigned  a  different  dental  formula  to  tbe  mole.  Mr.  Bate  has 
examined  the  jaws  of  yonng  molee  from  the  period  when  they  have 
no  hair  on  the  body,  and  has  satisfitctorily  shown  what  is  the  origin 
and  what  the  antecedents  of  the  permanent  teeth.  He  considen 
that  his  ohserrations  confirm  the  formula  given  by  Owen,  viz. : — 
ilctpmlmf  X  2  =  44. 

Mi.  Bate's  paper  was  communicated  to  the  Odontoli^itcal  Sodety, 
and  is  published  in  abstract  with  a  plate  in  the  '  Annals  '  for  Jona 
Bay  &wtrfy.^'NitKBch's  Pterylography '  ia  the  title  of  the 
last  Tumme  issued  by  the  Kay  Society,  having  been  translated  by 
Mr.  W.  S.  Dallas  from  the  German.  Pterylography  is  the  study 
of  the  distiibution  of  feathers,  and  their  arrangement  in  "  feather 
tracts,"  or  "pteryl«,"  on  the  bodies  of  birds.  Nitzs^  was  one  of 
the  moat  single-minded  and  perBevering  naturalists  of  his  time — ^he 
devoted  nearly  the  whole  of  his  life  to  accumulating  material  for  the 
present  work,  and  one  or  two  other  matters  relating  to  birds,  to  which 
claaa  be  entirely  gave  himself  np.  He  died,  however,  befoi«  he  could 
make  up  his  mind  to  bring  togetLer  his  results.  His  fiiend, 
H.  Burmeister,  who  succeeded  him  at  the  University  of  Halle,  made 
it  his  first  duty  to  do  what  he  could  with  Nitzsch'a  material ;  and 
the  German  edition  of  1840  was  the  result.  Tbe  present  translation 
is  admirably  performed,  and  the  ten  original  plates  of  small  folio  size 
are  well  rendered.  Before  Nitzsch  wrote,  no  one  had  made  a  philo- 
aophicol  attempt  to  discriminate  tbe  dermal  appendages  of  any  of 
the  Vertebrata,  beyond  the  rough  division  into  8(»le«,  Hairs,  Bristles, 
and  Feathers.  He,  however,  has  shown  in  a  most  masterly  way,  tint 
there  are  definite  regions  marked  out  on  the  bodies  of  birds,  which 
carry  different  sorts  of  feathers,  and  that  these  regions  or  pterylte 
(feather-forests)  can  be  compared  and  identified  in  different  genera 
and  species  of  birds,  and  tnat  they  fumisb  a  means  of  claasi^ing 
birds  in  a  very  natural  way,  limiting  groups  which  are  otherwise 
doubtful,  and  ezhilating  their  value  and  importance  in  other  ways. 
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Pterrloeiaphy  is  not  &  snbject  which  has  been  much  taken  ap 
in  Engtand ;  indeed  the  papers  b;  Dr.  Sclater  and  Mr,  Bartlet 
appended  to  this  roltune  are  amongst  the  only  conttibntions  to  its 
developmeat  in  this  country;  hence  Mr.  DaQas's  translatioa  will 
be  found  acceptable  by  all  scientifio  ornitbologiBts,  and  onght  to 
beargood  fruit. 

The  GlasM-ope. — The  Tetoran  zoologist  Ehr^berg  has  com- 
municated  a  paper  on  this  mach-discossed  organism  to  the  Berlin 
Academy.  He,  it  appears,  formerly  oonffldered  the  !^^oaema  to 
be  simply  an  artificial  product  of  tTapanese  industry.  He  now  aban- 
dons that  notion,  and  gives  his  reasons  for  regarding  it  as  a  Bponge. 
At  the  same  time  he  urges  in  a  moat  curious  way  the  regetahle  nature 
of  sponges,  and  regards  the  long  hair- like  spicnke  of  the  glas^rope 
as  teiuding  to  confirm  hia  view  of  the  regetable  nature  of  sponges  m 
general  He  adduces  the  iact  of  the  inhalent  orifices  of  sponges 
being  permanently  open,  as  evidence  against  their  aninud  nature, 
for  no  animals  have  a  permanently  open  monib ;  thus  he  attiibutes  to 
zoologists  who  do  not  agree  with  him  the  view  that  a  sponge  is  not 
a  complex  mass  of  nmts,  bat  rather  a  few  individuals  conjoined 
whose  mouths  and  anal  apertures  are  respectively  represented  by 
the  inhalent  and  ezhalent  orifices.  Good  evidence  appears  to  bare 
been  brought  forward  in  fevonr  of  the  existence  of  a  European 
epeotes  of  Hyalonoma ;  but  this  part  of  the  question  is  certainly  not 
yet  definitely  settled. 

Exeavaiing  Spongeg. — Mr,  Albany  Hancock,  who  in  1849  pub- 
lished a  paper  on  these  curious  perforating  organisms,  has  lately 
returned  to  the  snbject.  He  fully  admits  that  at  present  the  question 
as  to  the  manner  in  which  they  excavate  shells  is  not  solved,  their 
power  being  obtained  perhaps  by  means  of  their  spicnla  or  by  some 
other  method.  Dr.  Bowerbank,  in  bis  Monograph  of  the  British 
Bpongiadte,  muntains  that  the  minute  galleries  in  the  shells  in  which 
iheee  sponges  occur  are  excavated  by  "  hthodomoos  Annelids." 
Mr.  HiuLco^  remarks  that  if  this  is  so,  we  ought  to  find  the  annelid 
there,  which  we  do  not ;  only  one  annehd  is  recognized  as  perfo- 
ratij^  limestone,  in  the  manner  which  Mr.  Hancock  attributes 
to  Caona,  and  that  is  a  species  of  Letteodore.  Mr.  Hancock  shows 
also  Tery  clearly  that  the  dendritic  and  irregular  character  of  the 
Cliona  borings  differs  &om  anything  similar  done  by  worms.  He 
describes  four  new  species,  characterized  by  the  form  of  their  spicnla. 
They  occur  in  the  shell  of  a  species  of  Ghama ;  in  the  shell  of  a  Pwr- 
para,  from  Mazatlan ;  in  the  shell  of  Spondylua  pcsderopva,  from 
the  Mediterranean ;  and  in  the  shell  of  a  aerpwct,  adhering  to  a 
Chama  from  MuMt^n. 
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Phtbioloqt. 

The  Blood  and  Work. — Aooordiag  to  Hoppe-Seyleo-,  the  oon- 
■titaetitB  of  the  tunes  axe  ozidued  ovtaide  tne  blood-Temda,  and 
not  afW  th^  hare  found  thor  way  into  the  blood,  as  nuuntained 
by  Eetor  and  SointpieiTe.  Hiraohman  wpoaeB  also  the  view  tiiat 
carbonic  acid  is  formed  in  ilw  blood  at  aU.  He  tmuniaiiw  that  it 
is  fonned  io  the  tiaanes,  and  paasee  thence  into  the  blood.  Mr.  C 
W.  Heatcn,  of  Ghuing  Ct«8  Hoapit^  oomee  forward  in  &e 
'Philosophical  Magazine'  to  maintain  the  view  that  oxidatkn 
takes  plam  in  the  blood.  Hia  opinions  will  be  fbimd  in  his  aitide 
on  thiB  anhject  in  the  present  Nnmber, 

Befftilation  of  th«  Seat  of  lh»  Body. — Tan  Afx  Hoerai  was 
one  of  the  first  to  point  ont  the  inaocnracy  of  the  common  dirinoD 
of  animals  into  "  warm  "  and  "  cold  "  blooded — the  tme  eipresaioit 
of  Qie  difference  not  being  contained  in  the  worda.  What  we  caQ 
coU-blooded  udmals  are  those  animala  which  have  but  little  inde- 
pendent tempraatnre,  bnt  vary  almoet  equally  with  the  medinm 
which  snrroonds  them.  Warm-blooded  animals,  on  the  other  hand, 
are  such  as  have  the  power  of  ho(h  lowering  and  raiang  titeir 
own  temperatores  relabve  to  that  of  the  cucnmambient  fluid. 
MM.  Jaoobson  and  Landr^,  of  Utrecht,  have  recently  mad^  some 
obserrations  on  this  power  of  self-T^iilstioQ.  Btt^maiin  and 
Dondera  recognized  in  the  skin  the  moderate  of  animal  heat^  and 
fbond  Uist  in  its  vaso-motor  nerves  the  self-regulation  takes  jdace. 
In  different  animalt;  partkoolar  parts  of  the  akm  are  apecialiied  as 
moderators.  In  the  dog,  the  pewB,  nose,  and  tongne ;  in  the  e^ 
parte  of  the  &oe ;  in  cooka  and  turkeys,  the  vascular  oombs  and 
gills,  which  osnally  have  a  low  tempentoi^  bnt  tinder  patticolar 
oircnmstancee  become  very  warm.  The  eaia  cf  the  rabtit  are 
perhaps  the  most  remarkable  of  any  of  tlieae  organs,  since  tbey  are 
proviaed  with  means  of  an  alternate  contraction  and  dilatation  of  the 
blood-vessels.  MM.  Jaoobson  and  Xdntir6  have  experimented  snc- 
oesafolly  on  the  rabbit,  and  have  folly  ahown  that  the  ears  have 
this  important  fonction ;  and  farther,  that  its  exercise  is  entirely 
d^Modent  on  the  sympathetic  syst^n  <A  nerves. 

The  Oroonian  Leeture  for  1867.— Br.  J.  B.  Sanderstm'a 
purpose  in  the  Croonian  lecture,  delivered  before  the  Boyal  Society, 
"  On  the  Influence  exerted  by  the  MovementB  of  Bespiration  OD  the 
Giicnlaticm  of  the  Blood,"  was  to  show  the  inoorrectnees  of  the  state- 
ment freqnraitly  made,  that  tiie  frequency  of  the  pulse  is  lowered 
and  artenal  tension  diminished  during  inspiration.  Be  shows,  oa 
the  conbary,  by  experiments  made  upon  dogs,  that  the  immediate 
effect  of  inspirati(m  as  well  as  of  exspiration,  in  natural  breathii^ 
is  to  incKase  both  the  fbroe  and  frequency  of  tbe  heart's  actios ; 
and  even  ■nhem  iha  trachea  was  plugged  and  stopped,  the  efibrts 
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at  mepiiation  caused  increaae  in  the  fbtce  and  fireqneiief  of.ttu 
poise.  This  effect  of  inspiiation  is  entirely  mechanical,  and  is  doe 
merely  to  the  expaoEiioa  of  the  chest  aiding  the  diastole  of  the 
heart,  foi  it  has  been  fonnd,  eoeteria  paribus,  uiat  whaterer  tends  to 
BssiBt  the  diastoio  movement  increaaes  the  ibtoe  imd  freqaency  <^ 
the  contractions  of  the  heart. 


Beamt  PuiUsa^tona. — Mr.  Andiew  Hoiray,  FX.8.,  haa  giTen  to 
the  world  a  moat  somptaons  Tolnme  on  tlie  Geographical  Distn- 
bation  of  Mammaln.  It  contains  some  most  excellent  and  elaborata 
maps,  is  printed  most  charminglT,  and  is  published  by  Cay  and  Co. 
It  IS,  however,  only  to  be  r^;araed  aa  a  compilation,  and  we  regret 
to  B&j  tiiat  even  as  snch  is  deficient  with  regard  to  two  or  three 
cases  in  which  we  happened  to  test  it.  Mr.  Murray's  original 
views  ennnciated  in  obtain  parte  of  the  book  cannot  carry  mnch 
weis^t ;  at  the  same  time,  the  book  is  a  pleasing  ctmtribntion  to 
zot^ogical  literatnra 

Tks  last  Part  isened  of  the  Philosophical  Tnmsactiona  of  the 
Boyaf  Society  contains  Mr.  Charlton  ^estian's  Y&rj  elaborate  re- 
seMches  on  the  Nematodes,  illnstoated  by  many  plates.  It  also 
contains  the  first  pert  c^  I>r.  Garpenta's  memoir  on  Atdedon 
(Oomaivla)  roBoeeut.  This  menwir  is,  indeed,  sooh  a  one  as  might 
be  looked  for  from  its  talented  and  learned  an^or.  After  spwdmg 
the  earlier  part  of  his  life  in  the  preparation  of  those  valoaHe  books 
which  are  so  well  known,  Dr.  GB^)enter  now  intends  to  devote 
himself  (as  he  says  in  the  pre&ce  to  the  last  edition  of  hie  Human 
Phymology)  to  original  obeerration.  This  beautifally  illnstrated 
and  elaborated  memoir  is  an  indication  of  what  we  may  look  for. 

Obiitusry. — It  is  with  troe  sorrow  that  we  record  the  death  diuing 
the  past  qnarter  of  one  of  the  most  eminent  and  laborious  ^ 
Britfflh  anatomists — 3f^  Goodor,  Professor  of  Anatomy  in  the 
UiitveiaitT  of  Edinburgh.  Together  with  his  brother  Hfory  (who 
perished  m  the  Frankhn  expedition)  aad  Edward  Forbes,  be  vrrote 
many  valuable  zoological  papers,  and  became  a  Fellow  of  the  Boyal 
Society  of  London  in  1846,  afber  communicating  through  Professor 
Owen  his  well-known  paper  on  the  supra-renal,  tnymua,  and 
thvroid  bodies.  Abont  the  same  time  he  was  deoted  to  title 
Edinbur^  chair  of  anatomy.  The  lectures  which  be  there  gave 
we  among  the  most  reroar^ble  productitma  of  their  kind,  oontaia- 
ing  no  mere  digest  of  mannals  and  texfr-boc^,  bnt  forming  rather 
t^e  means  bv  which  be  communicated  to  tbe  world  bis  own  original 
philoscnhical  views  and  impartant  obaervatitmB  on  the  misters 
which  he  discaesed.     For  many  yean  he  m&red  from  paralysis  of 
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the  lower  ^ctFonitieB,  which  at  htat  ended  is  hia  death.  He  was  in 
his  fifty-fonrth  year.  Dr.  Wm,  Tomer,  who  was  for  muiy  years 
demonstiator  aiid  asaistBQt-profeaBor,  has  bees  elected  to  the  Pro- 
&BB0T8hip,  and  has  already  giTOi  hopes,  \fj  his  auatomiGsl  and 
Hterary  labour^  kX  being  no  onworthy  Boooenor  to  hia  gtod 


PBOGEEDIHQfi  OF  IBB  ZoOLOaiOAL  SoGIEIT. 

Tbe  papsts  read  at  this  Society  during  the  past  qnartcf  have 
been  aa  raned  and  intareetiDg  as  tunial. 

Belattng  to  Mammalia,  Mr.  Thomaon  sent  a  onnmmiicatum  on 
a  deformity  of  the  lower  jaw  of  the  sperm  whale  (Phtfteter  macro- 
eqthaJtu),  and  Dr.  Mac^ister  has  given  some  ddails  on  tiie 
anatomy  of  a  cetacean  {Ol(inoeej^ialu»)  recently  Bti«nded  on  the 
ooaat  <^  Ireland. 

Mr.  St.  Cteorge  Mirart,  who  is  making  himaelf  a  good  name  sa 
an  ostoologiBt  (vide  his  paper  on  the  "  Osteology  of  the  Inaectivora," 
in  the  '  Jonrnal  of  Anatomy  and  Ph^ology,')  has  read  a  paper 
"  On  the  Btmctore  of  the  Skoll  of  the  Propithecua  diadema  of 
Bennett;"  and  Dr.  J.  E.  Gray  has  famiBhed  an  important~eeBay 
on  the  sknlls  of  the  FeJidse,  in  which  he  has  carefoUy  pointed  ont 
the  TariatioDa  which  occnr  in  this  part  of  the  strnHore  of  the 
different  members  c^  this  gronp  of  animals.  Profeeeor  AHmnn, 
who  recently  described  to  the  Society  Hie  details  of  stmctore  of 
the  PoiamogaJe  vdox  of  M.  P.  B.  du  Clhailln,  in  which  he  showed 
that  it  was  an  InaectiTor,  and  defended  M.  dn  Chailln's  chum  to  its 
discoTery,  has  commonicated  some  further  sopplomentary  obeerr- 
ations  on  this  highly  interesting  nniTnal, 

Relating  to  Birds,  we  luiTe  some  papers  of  more  than  nsiial 
Talne.  Profeesor  Hnxley,  who  has  be^  worldng  at  this  class  in 
connection  with  hia  Hnnterian  lectures,  has  pat  forward  qoito  a 
new  classification  of  these  animals  based  npon  their  cranial  etmc- 
tnrea  The  clasmficatioa  is  mainly  fonnded  npon  the  characters 
presented  by  the  bones  of  the  palate.  It  was  proposed  to  divide 
the  daas  Avee  primarilT  into  three  divisions : — Ist,  the  Sannme, 
containing  only  the  fbsBU  Archaopieryx ;  2nd,  the  Batite,  contain- 
ing die  stmthioTis  birds;  3rd,  the  Garinats,  containing  all  the 
other  birds.  The  Carinat^e  were  enhdivided  into  foot  great  groups, 
distingnishable  by  cranial  characters,  and  demmunated  Dto- 
meognathie,  Schizognathfe,  Deamognathie,  and  CEgitiiognathK. 
Those  contained  altogether  sixteen  alliancee,  which  -were  farther 
divisible  into  fiunihee.  Dr.  J.  E.  Gray,  who  was  in  the  chair  when 
this  paper  was  read,  remarked  at  its  oondnsion  that  he  ooa- 
eiderea  mtemal  characters  as  of  bat  very  litUe  use  in  claaai^ring 
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anmwlB.  Dr.  J.  Mmie,  the  Scxdety's  Prosector,  haa  made  aome 
ofaaerratuHia  on  the  Tiacheal  Fonch  of  the  Kmeo  {Dromaua  Nova 
SoSanditB).  He  discussed  the  stractnre  of  tim  remarkfible  orgao 
and  of  the  opening  of  the  ttsohes  into  it,  and  made  some  sag- 
geetioDfl  of  its  probable  nse  in  the  ^nrd's  economy.  The  biras 
added  to  the  Boaebfe  menagoie  have  been  from  time  to  time  noted 
by  &B  Becretwy.  Amm^  others  the  Tarions  speciee  of  gnUs, 
andespeciflllT  an  example  mLanufuacetcms  (Incht),  &om  Mogador, 
vere  remarsed  npcm.  Mr.  Qonld  has  described  a  new  bird  from 
the  interior  of  South  Australia,  whioh  he  proposes  to  call  Maiwru* 
eailaimu;  and  other  short  ornithological  papers  have  been  laid 
before  the  Society.  No  Beptiles  appear  to  hare  engaged  the 
Socsety's  attention  dnring  the  q  narter,  oat  we  hare  a  few  papers  on 
Fishes.  Amongst  these  are  those  of  Dr.  F.  Day,  "  On  the  Fishes 
of  the  NeUgherry  Hills  and  Bivers,"  and  two  by  the  same  anthor 
"  On  Fishes  from  Western  India." 

Kev  Mollnsca  from  China  have  been  described  br  Dr.  Baiid 
and  Mr.  H.  Adams,  amongst  which  were  some  intereetmg  forms  of 
UniomdfB  collected  at  Shuighai  by  Dr.  J.  Lamprey. 

The  Coleoptera  of  the  Azores  bare  formed  the  subject  of  a 
commmiication  from  Mr.  Q.  B.  Crotch,  in  which  he  has  given  an 
acconikt  of  a  very  fine  collection  of  ih^  insects  formed  by  Mr.  F. 
Godman  dnring  a  recent  visit  to  those  islands. 

The  interest  in  the  beantifol  Lace-sponge  has  been  angmented 
by  a  commnnicatios  from  Dr.  Bowerba^  on  Etmleetdla  speoioattm 
(Owen),  in  which  he  gave  a  detailed  acconnt  of  the  structure  of  this 
organism.  Dr.  J.  E.  Gray  has  brought  before  the  Society  some 
new  genera  of  Sponges,  and  at  the  same  time  gave  some  notes  upon 
8  new  classification  of  the  class. 
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London. — Tha  principal  feature  in  ihe  Sanitary  Zj^islatitm  c^  the 
q^narter  haa  beea  the  introduction  of  a  new  Vaccination  BilL  The 
neoeeeitjof  farther  legislation  on  the  subject  of  Taooinatum  has  been 
felt  by  the  alarming  &tali^  of  the  pieeent  epidemic  of  Bmallpoz, 
which  has  bena  TOry&tal  in  London,  and  has  extensively  ]«eTulea  in 
the  provinoee.  This  epidenoio  is  atiU  oontintiing,  and  existing  leffislft* 
tion  has  been  tbnnd  qnite  nnable  to  enaore  me  TsocinatiaD  ra  the 
oommonity.  So  ^erolent  has  been  the  Hmallpox,  that  some  persoDS 
hare  asked  the  question  as  to  whether  the  covpoi  is  so  pmect  a 
preventiTe  of  smallpox  as  we  have  been  led  to  consider  it.  With 
regard  to  this  question,  it  may  be  asserted  with  the  utmost  confi- 
dence that  where  the  disease  of  oowpox  has  been  properly  commu- 
nicated to  an  individual,  in  such  cases  diere  is  no  more  tendencr^  for 
such  an  individual  to  take  smallpox  than  if  he  had  had  smaUpox 
itself.  There  is  in  a  v^  small  number  of  cases  a  tendency  amoi^gBt 
persons  who  have  had  smallpox  to  t^  it  f^ain.  It  is,  howerer, 
very  questianable  aa  to  whether  this  number  is  at  any  time  snffitaent 
-  to  keep  up  the  smallpox  in  a  commnnitv.  We  have  also  abondant 
evidence  to  show  that  in  oommonitiee  wnere  Qie  practice  of  vaccina- 
tion is  carefully  carried  out,  there  smallpox  is  only  an  nceptimal 
visitor. 

When  the  practice  of  vaociuatioQ  was  first  iutroduoed  by  Jenner 
in  this  country,  the  demonstration  of  its  being  able  to  prevent  small- 

Cx  was  BO  complete  that  it  was  never  contemplated  that  there  wonld 
any  persons  who  would  neglect  for  themselvee  or  ther  SamiHes  so 
important  a  means  of  preventing  a  foul  and  &tal  disease.  Every 
adult  in  the  country  hod  more  or  lees  personal  experience  of  the 
fatal  nature  of  smallpox,  of  the  loathsome  character  of  its  symptome^ 
and  the  deformities  it  inflicted  on  those  who  bad  had  it.  Bat 
giadunlly  these  recollections  passed  away,  and  there  sprang  up  in  the 
community  persons  beloi^ing  to  the  party  of  medical  impostors 
who  maintained  that  cowpox  did  more  hum  than  smallpox,  and 
thus  an  indifference  to  vaccination  has  been  engendered.  It  was 
then  sought  by  l^islation  to  remedy  the  consequences  of  this  indif- 
ference, and  powers  were  given  to  the  Boards  of  Guardians  to 
superintend  the  vaodnation  of  their  districts.  Up  to  the  present 
time  this  legislation  has  tidied  to  secure  the  object  desired,  and  a  new 
Bill  is  now  passing  through  the  Honse  of  Ccnnmons  for  the  purpose 
of  improving  the  old  Acta.  Without  going  into  the  details  of  either 
the  old  or  new  Bills,  we  would  observe  that  in  all  there  is  the  same 
fiital  oT«aght  which  must  rendfs  impotent  all  attempts  at  vacci- 
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nation  legislation.  In  England  and  Walee  we  hare  no  oompnlsory 
registration  of  Birtlis,  and  oonseqnentiT  there  are  no  existing 
means  of  ascertaining  Trhether  every  child  bom  is  niicciniited.  In 
some  districts  in  London  it  is  believed  that  25  per  cent,  of  the 
diildren  bom  are  not  registered.  Yet  in  spite  of  this,  the  legis- 
lation aestunes  in  its  Yaociiiation  Bills  that  every  child  bom  caa 
be  eafflly  disooTered  for  the  porpoeee  of  vHocination.  The  neoessitT 
of  compnlsory  r^istration  in  England  and  Wales  has  been  preesed 
npon  our  Home  Secretaries,  on  Poor  Lav  Secretaries,  on  Pi^identB 
and  Yice-FreradentB  <A  Privy  Council  for  years,  and  not  the  slightest 
effort  has  been  made  in  Parliament  to  secure  a  retnm  of  Inrths,  npcoi 
ivhich  alone  can  be  fbnnded  any  acctuate  statistics  of  the  relations 
of  birth  to  death  in  the  kingdom. 

Another  reason  of  the  nilnre  of  oor  Vaocinatioii  Acts  has  been 
the  small  snm  given  to  public  vBocinatois  £)r  performing  the 
operation  of  vaccinatioiL  The  former  Acts  named  la.,  and  the 
present  Bill  ofiers  la,  Qd.  Now  onr  legislature  ought  to  know  that 
this  is  no  payment  for  profeeeional  service,  and  tbat  an  operation 
teqniring  skill  and  attention  will  never  be  properly  performed  for 
such  a  payment.  The  operation  thus  paid  lor  is  entrusted  \ij 
medical  men  to  their  apprentices  and  assistants,  no  satisfactory 
evidence  of  the  operation  oeing  properly  performed  is  ever  given, 
and  thoosande  annoally  nndei^  a  sham  operation,  and  are  let 
loose  on  society  to  take  and  propagate  the  anullpox.  It  is  a  well- 
biown  &ct  that  in  parishes  where  higher  foes  nave  been  given  to 
the  public  vaccinator  than  the  miTiimTim  allowed  by  the  Act,  that 
there  smallpoz  has  not  been  known.  Give  the  medical  man  an 
interest  in  looking  after  the  cases  of  mivaccinated  children  and  he 
will  do  so,  and  ^asta  will  be  no  need  for  an  elaborate  ^rstraa  of  oer- 
tiScates  or  inspectors.  The  &ct  is,  if  enough  is  paid  to  make  it  the 
interest  of  a  respectable  medical  man  to  see  afler  unraoctnated 
children,  and  also  to  ascertain  that  the  vaccination  baa  been  properly 
performed,  there  hardly  needs  any  fortha  legislation. 

In  a  paper  on  Vaccination,  recently  published  by  Mr.  Bumsey, 
of  Cheltenham,  whose  opinions  on  State  Medicine  are  always 
entitled  to  respect,  he  states  his  conviction  that  no  compulsory 
Tacdnation  Act  will  ever  succeed  in  this  conntry.  He  advocates 
indirect  compalsion  l^  revising  admission  into  schools,  &ctorie8, 
and  all  kinds  of  service  onlees  proof  should  be  given  of  snocessful 
vaccination.  He  also  advocates  the  removal  of  l£e  supraintendence 
of  vaccination  from  the  hands  of  the  Poor  Law  authorities,  and  the 
pladng  it  in  the  department  of  the  Medical  Ofi&oen  of  Health  who 
are  appointed  l^  the  vestries. 

Amongst  the  sanitary  sali^eots  demanding  the  attention  of  the 
l^pslaticoL,  is  that  of  sea-scnrv^.  l%flie  is  no  doubt  an  increased 
tendency  to  the  developiiWDt  of  this  disease  (m  board  onr  mercootile 
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marine.  The  prerentioii  of  Boa-eetiryy  is  aa  siinple  as  tliat  of  emall- 
poi,  but  neither  masteiB  nor  men  will  Yoluntaiily  adopt  it  on  board 
OUT  ships.  We  have  a  law  compelling  sbipB  to  take  out  lemon- 
joice,  ttat  it  may  be  eeired  to  men  on  voyages  beyond  a  certain 
duration.  Bnt  if  the  ffiilors  will  not  inform  there  is  no  one  to 
proeecnte.  Thore  onght  to  be  a  much  more  vigilant  saperintendence 
of  ships  gcring  long  voya^.  At  any  rate  the  law  might  compd 
captams  to  tAe  out  lemon-juice,  and  when  shipa  arrive  with  Bcnrvy 
on  board,  an  inveetigatioii  aa  to  its  cftuee  shonld  immediately  take 
place.  The  dnW  of  snperintendence  shonld  be  placed  in  the  hands 
of  the  Medical  Officer  of  Health,  when  there  ia  one  in  the  port  from 
which  the  vessels  sail,  or  a  special  Medical  Officer  of  Health  should 
be  appointed  for  this  duty. 

tip  to  the  present  time  no  alarming  outbreak  of  cholera  in 
large  popnktiona  has  been  reported  this  year,  either  in  this  country 
or  on  the  continent  of  Europe.  We  may  hope,  therefore,  that  for 
the  fourth  time  in  the  present  century  this  plague  haa  retired. 
It  would  be  well  if  we  could  hope  that  the  leesons  taught  hj  the 
last  outbrenk  would  be  aufficieutly  impressive  to  render  any  further 
outbreak  impossiUe.  We  have  learned  acme  new  &cta  in  the  last 
outbreak — we  have  had  old  impreesions  confirmed,  and  some  old 
prejudices  removed.  There  is  no  doubt  now  that  the  cholera  ia 
brought  here  from  the  East,  and  that  it  travela  "by  meona  of  human 
intercourse.  The  cholera  epidemic  of  1866  has  shown  more  clearly 
than  ever  that  this  disease  ia  dependent  on  a  special  poison,  and  thi^ 
this  poison  is  capable  of  being  conveyed  more  particularly  by  the 
^pncy  of  water.  The  several  outbreaks  of  the  cholera  in  the  towiM 
of  the  continent  showed  that  in  all  probability  the  water  supply  of 
these  towns  had  become  contaminated,  whilet  the  outbreak  of  Uie 
cholera  in  Ixtndon,  con£ned  almost  entirely  to  one  district,  and 
that  district  having  an  impure  aupply  of  water,  confirmed  the 
suspicion  which  had  been  created  l^  vie  history  of  the  outbreaks 
of  chcJera  in  1848  and  1854,  that  the  drinking-water  of  the 
metropolis  was  the  principal  means  by  which  the  poison  of  the 
disease  was  propagated. 

An  interestmg  meeting  for  the  purpose  of  deliberating  on  some 
questions  connected  with  choleia,  took  place  at  Weimar  on  the  28th 
and  29th  of  April  last  This  meeting  conaisted  chiefly  of  German 
physicianB,  of  whom  the  most  distinguished  were  Professors  Potten- 
Kofer  and  driesinger,  Mr.  John  Simon  attended  from  En^and. 
There  were  about  sixty  physicians  present.  The  questions  proposed 
&»  discusmon  were  as  foliowB : — 

1.  The  causes  of  the  spread  of  cholera. 

2.  The  advisalttlity  of  using  disinfectants. 

3.  The  nature  of  disinEectants. 

4.  Points  for  further  inreetigatioD. 
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With  r^ard  to  the  fiist  question,  the  conferenoe  was  auaui- 
moiiBly  of  opmioB  that  cholera  is  spread  by  meaos  of  a  poison.  Of 
tibe  nature  of  the  poison,  there  was  not  saffident  evideiioe  to  arrire 
at  any  definite  conclusion.  Dr.  Rlob,  of  Vienna,  and  Dr.  Thom^ 
of  Cologne,  both  exhibited  EpecimeDS  of  low  organiams  that  fhey 
had  discovered  in  the  dejections  of  cholera  patients.  These  forms  were 
cellnlar,  and  produced  hy  germination  fon^oid  growths  similar  to 
those  fbnnd  in  moulds.  The  Conference  received  with  much  caution 
these  commnuicationB.  It  will  be  remembered  that  in  this  conntry 
in  1848,  Dre.  Britton  and  Bwayne,  of  Bristol,  discovered  germs  of  a 
similar  nature  in  cholera  investigations.  There  was  every  reason  to 
bebeve  that  the  organisms  then  fonnd  were  not  peculiar  to  cholera, 
bnt  that  they  were  organio  bodies  of  various  kinds  that  had 
probably  been  taken  into  the  intestines  by  food.  Too  mnch  cantion 
cannot  be  exercised  in  coming  to  conclusions  with  regard  to  the 
significauce  of  these  so-called  cbolera-spores.  With  r^ard  to  the 
propagation  of  cholera  1^  drinking-water,  Mr.  Sim(m  brought 
oefore  the  Conference  the  experience  of  London  in  the  three  uist 
epidemics.  The  demonstration  of  water  conveying  the  poison  ha8 
not  been  apparentiy  so  complete  anywhere  as  in  London.  Pro- 
Eeeaor  Petteokofer  laid  his  researches  upon  the  influence  of  roil  on  the 
production  of  cholera  before  the  Conference.  He  maintains  that 
soil  overflowing  vrith  sewage,  and  suddenly  becoming  exposed  from 
the  sinking  of  the  ground-water,  is  a  ntdua  for  the  spread  of 
oholera-poison.  This  subject  vras  one  which  the  Conference  agreed 
requited  further  investigation  before  any  fixed  laws  could  be  laid. 
On  the  second  point,  the  utihty  of  diMntection,  the  Conference  was 
quite  agreed.  Where  disinfectants  had  not  succeeded,  the  causes 
were  clearly  pointed  out,  as  in  the  movements  of  troops,  thoroughly 
bod  buildings,  and  overloaded  drains  and  cesspools,  or  the  use  of 
impure  drinLKing  water.  The  disinfectants  especially  recommended 
by  the  Conference  were  carbohc  acid  and  suJ^iate  of  iron.  The 
latter  disinfectant  has  not  been  mnch  used  in  England,  but  it  has 
one  qualification  that  has  led  te  its  being  recommended  by  Pro- 
fessor Pett«nkoler,  and  that  is  its  permanency  and  acid  reaction. 
Other  disinfectants,  as  chlorine,  carbolic  acid,  and  the  permanganates, 
act  well  immediately,  but  lose  their  power  in  the  oonrse  of  a  little 
time.  The  Conference  recommend  a  mixture  of  carbolic  acid  and 
sulphate  of  iron  for  ordinary  disinfection.  For  soiled  linen  it  was 
recommended  that  it  should  be  boUed,  and  then  dipped  in  a  solution 
of  sulphate  of  zinc  This  should  be  constantly  used  for  water- 
closets,  drains,  cesspools,  and  accumulations  of  vegetable  and 
animal  matter. 

The  Conference  recommended  that  attention  should  be  given  to 
the  following  pointo : — 1.  To  lower  organisms  in  referenco  to 
cholera.      2.  1^  the  influence  of  drinking-water.     3.  The  i~~ 
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dition  of  the  Bcal  and  the  influence  d  the  height  ot  j, 
4.  Whether  cholera  be  transmitted  through  goods.     5.  The  re- 
lation of  cholera  to  other  dieeoses  coming  after.     6.  The  spread  of 
cholera  on  board  ship. 

We  may  add  to  these  notes  on  cholen  that  a  Gommisedon 
upointed  to  inquire  into  the  supply  of  wa(er  for  the  East  London 
Water-wcaks  bave  reported  and  confirmed  tfae  vcaist  anspicions 
vith  regard  to  the  impnie  nature  of  the  supply  of  va.ter  to  the 
people  of  the  East  of  Iiondrai  in  July  last.  Captain  Tyler  also,  in 
a  report  mode  to  the  Board  c^  Berenne,  has  oonfirmed  all  these 
statements  of  the  impurity  of  the  East  London  water-eapply. 
Whilst  refraining  from  giving  an  opinion  aa  to  whether  this  water 
oontained  the  poison  which  lulled  the  people  in  the  East  of  Londm, 
be  gives  a  fearful  picture  of  the  wietchedBen  of  many  districts  that 
he  visited.  He  clearly  shows  that  during  last  summer  large  num- 
bers of  bmilies  had  a  defiowt  supply  of  water,  and  gives  pictures 
of  the  dirt  and  misery  of  people  for  want  of  water  that  ought  cot 
to  exist  in  a  ootintry  where  there  is  a  legislation  professing  to  care 
for  tiie  poor  on  the  one  hand,  and  a  water  company  with  plenty 
of  water  to  supply  on  the  other.  It  is  painful  to  contemplate  the 
unworthy  reasons  that  are  assigned  by  pec^le  in  power  for  not 
exerciaiDg  the  slightest  authori^  in  removing  from  their  poorer 
n^^boiuB  the  cause  of  diseqse  and  death. 

u  our  last  number  we  mentioned  that  a  dentation  of  the 
Social  Science  Associatioo  was  about  to  wait  on  the  President  of  the 
Privy  Council  for  the  purpose  of  urging  npm  him  the  neoeesity  of 
an  amendment  and  consolidation  of  the  laws  relating  to  pulJio 
health.  The  Duke  of  Marlborough  and  Lord  Bobert  Grosvenor, 
the  Premdent  and  Vice-President  of  the  Privy  Council,  with  whom 
was  Hr.  John  Bimcm,  received  the  deputation  on  the  2nd  of  ApriL 
Their  Lordahrpe  wea«  addressed  by  Mr.  Bendle,  Dr.  Lankester, 
Mr.  Bnmaey,  Au.  James  Beal,  and  Dr.  A.  P.  Stewart.  The  point 
chiefly  urged  1^  the  speakers,  was  the  want  of  anyiJung  like  unity 
in  our  sanitary  legialauons. 

Mr.  Bnmsey,  so  well  known  for  his  work  on  State  Hedidne, 
urged  the  neoeesity  for  the  union  and  consolidation  of  oentnl  author- 
ity in  sanitary  matters,  which  is  at  present  distributed  between  the 
!ravy  Council,  the  Home  Office,  the  Poor  Iaw  Board,  and  the  Begis- 
trar-Ofloeral,  producing  nnoerlainty  and  ooalamoa  in  local  adimn- 
istration.  He  also  pwnted  out  the  great  anomalies  which  mark 
local  administratiou  m  the  provinces,  &e  variety  of  boards  existing 
under  poor-law  and  local  govemmeut  and  Pnbhc  Health  Acts ;  and 
the  remarkable  difierence  in  the  area  and  population  of  the  disfaridB 
under  these  several  boards,  the  inhabitants  of  a  district  varying 
from  less  than  a  hundred  to  many  thonBaods.  He  reoommended  an 
improved  ocHistitution  cS  local  boards  wiUi  highfr  qualificatianB  for 
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theii  membeis  and  the  exteaasioii  of  areas  of  local  goremment,  so  as 
to  provide  for  an  eoonomical  and  efficient  adminiBtiation  of  the  health 
laws.  Be  showed  haw  this  extenstoa  of  area  affected  the  appoint- 
ment of  health  officers,  and  nrged  the  neceesiW  for  an  entirely 
different  aystem  of  those  appointmeiits  which  in  the  proTiuces  were 
made  nnder  the  Pablic  Health  Acts.  He  instanced  the  inspection 
of  bctoriee  and  wmk  places,  especially  the  extension  of  the  Factory 
Acta  now'before  the  Bouse  of  Conuuons  as  a  reason  &>r  appointiag 
a  highly  qnahfied  dass  of  officers  rendered  independent  ra  private 
practice  and  deharred  &om  it.  He  noticed  the  importance  ot  snch 
mdependfoice  as  regards  certificates  of  health,  age,  and  fitness  &r 
labour  of  the  children  employed.  He  also  mentioned  Mr.  Torrens's 
Bill  fc>r  dweUingB  for  the  labouring  dasaes  as  reqniring  the  action 
of  a  health  officer,  who  ought  ceitaiDly  to  be  iudepmidKtt  of  the 
pro|nrietors  and  honseholders  of  the  wretched  hovela  Ibe  might  have 
to  condenm.  The  baais  of  an  improved  oi^;aiuzatioii,  he  considered, 
was  to  be  fiaond  in  the  registration  dirisions  of  the  ootintry  which 
are  identical  with  the  poor-law  unionfi.  It  is  in  theee  distncta  that 
the  great  &ct8  of  disease  and  mortaHty  are  recorded ;  in  these,  there- 
for^ a  scientdfio  officer  is  especially  needed,  both  to  correct  and 
ver^  those  retaros,  and  to  apply  them  to  the  anggestion  of  practical 
remedies.  It  would  be  a  most  £also  step  in  sanitary  legislation  to 
compel  every  small  local  board  to  appoint  ita  own  officer  of  health 
oa  its  own  terms.  He  warned  the  Government  against  enforcing, 
or  even  encouraging  the  present  defectiTe  system  ^  these  appoint- 
meots,  and  nrged  the  importance  of  making  a  new  organization  c^ 
BcnentiEc  persons  the  foondation  of  a  tmer  sanitary  reform. 

Dr.  A.  P.  Stewart  drew  attention  to  the  want  of  Health  OfSoers 
throoghont  the  coontry.  In  London  alone  was  the  appointment  of 
officers  of  health  imperative,  and  he  ahovred  that  the  size  and  popa- 
laticm  of  thdr  districts  varied  euonnooaly,  as  also  their  salaries,  one 
having  as  little  as  twelve  gnineaa,  another  as  much  as  1,000/.  a 
year.  Only  in  ninete^  oat  of  fifty-nine  large  districts  were  health 
officers  appcant«d,  and  the  avaage  of  inspection  was  in  London  one  to 
34,000,  and  in  {vovincial  towns  one  to  42,000,  of  a  popolation, 
rendering  impoesiUe  any  effectnal  inspection  or  removal  of  nuisances. 
And,  as  if  to  complicate  matters  still  more  and  to  prevent  any 
hearty  co-operation  in  carrying  out  sanitary  improvements,  tb^ 
inspectors  of  noisanoee  were  m  not  a  few  instances  independent  of 
the  officer  of  health,  under  whose  control  they  shonld  always  be 
placed. 

Theee  remarks  aScxi.  a  lesson,  and  hit  a  blot  in  onr  sanitary 
legislation.  The  Metropolitan  Management  Act  made  it  compnlsory 
on  the  vestries  to  appoint  medical  officers  of  health.  The  conse- 
qnenoe  has  been  that  LcoidoD  has  got  its  medical  officers  of  health, 
and  in  distriote  where  the  Testries  are  not  wholly  abaQd(med  to  the 
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vonhip  of  dirt,  a  great  deal  of  good  has  bees  efiected.  fiat  tiie 
drawback — the  blot  in  this  otfaerwiae  excellent  arraogemeDt — is  tl^ 
the  Act  giree  the  restry  the  power  to  elect  these  officei^,  and  to 
name  thmr  salanee.  The  oonBeqnence  is,  that  in  one  instance  a 
vestiy  has  had  the  insolence  to  oner  its  medical  oSioec  of  health,  the 
nuwnLficcsit  stipeud  of  twelve  guineas  a  year.  Not  one  single  restry 
in  London  can  be  said  to  have  behaved  hononiably  and  tmstwoiihily 
in  this  matter.  Baint  Fancras,  after  having  appointed  an  efficient 
officer  of  health,  and  given  him  4002^  a  year  for  two  years,  delibe- 
lately  reduced  it  to  2501.  a  year,  withont  diminishing  the  dntiea  of 
the  office.  Saint  Marylebone,  on  the  death  of  Dr.  S.  D.  Thomson, 
handed  over  the  of&ce  to  his  snccessor  oa  the  condition  that  he 
accepted  it  for  300^.  a  year.  Paddington  has  jnst  reduced  the  salary 
of  its  health  officer  firom  SOO/.  a  year  to  250Z.  Saint  James,  West- 
minster, the  richest  parish  in  London,  reduced  the  salary  of  its 
health  officer  foor  years  ago  from  2002.  to  WQl.  a  year. 

During  the  past  quarter,  two  interesting  discuBsions  have  taken 
place  in  the  Health  Department  of  the  Social  Science  Association, 
The  first  was  on  the  Fourth  Annual  Iteport  of  the  Coroner  for  G^i- 
tral  Middlesex.  On  the  reading  of  the  paper  on  the  13th  Felvuary, 
there  was  a  general  discussion,  and  the  following  poinbi  were 
reserved  for  an  adjourned  meeting : — 1,  the  propriety  of  appointing 
special  experts  to  conduct  poat-morUan  examinations  at  coroner^ 
inquests;  2,  the  advisabihty  of  introdurang  the  inquiries  of  the 
Coroner's  Court  in  every  case  of  death  in  wo^ousee ;  3,  the  neces- 
sity of  erecting  public  mortuaries  in  the  metropolis  otherwiee  than 
in  connection  vrith  workhouses. 

Dr.  W,  Fair  was  in  the  chair,  and  the  following  resolutions 
were  carried ; — 

"  That  .tiiis  meeting  is  of  opinion  that  it  is  desirable  that 
attached  to  the  Coroner's  Court  there  should  be  special  medical 
officers,  unconnected  with  private  practice,  and  pubudy  appointed 
to  investigate  the  cause  of  death  and  report  it  to  the  jury. 

"  That  larger  powers  should  be  given  to  the  coron«  to  call  in 
a  second  medim  opinion  in  any  doubtful  or  obecnre  case." 

"  That  the  special  officer  proposed  in  the  receding  resolution 
should,  as  soon  aspracticabie,  be  the  medical  tmcer  of  r^istnttion 
proposed  by  Dr.  larr,  and  should  act  as  the  Officer  of  Health,  who 
ongnt  to  be  appointed  in  every  registration  district  throughout  tho 
country." 

"  That  it  is  the  opinion  of  this  meeting  that  pubhc  mortuaries 
ought  to  be  erected  m  proper  places  for  the  prevention  of  the 
spread  of  infections  diseases,  for  the  conveniences  of  the  Coroners' 
courts,  and  lor  other  purposes." 

"  That  it  is  desirable  that  notice  be  given  to  the  Coroner  of 
every  death  that  occurs  in  a  workhouse,  as  of  those  whidt  occur 
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in  county  lunatic  aqrloms;  and  th&t  the  Coroner  have  powar  to 
hold  iaqueeta  in  all  cases  in  which  he  deems  inquiry  necessary." 

Mr.  Corgenven'B  paper,  "  On  the  Waste  of  In&nt  Lifa,"  -was  read 
on  the  18th  of  Marco ,  and  gaye  a  tmthfnl  bnt  alarming  picture  of 
the  loss  o£  infant  life  in  EngJand.  He  ehowed  that  one  of  tlie  most 
froitfnl  sonrces  of  death  amongst  in&nta  was  the  practice  of  wean- 
ing them  at  an  early  age  and  feeding  them  by  nand.  Hiis  was 
especiaUy  the  case  with  m^timate  ofi^ring ;  if  those  nnfortonato 
iniante  escape  murder  at  tneir  birth,  it  ia  only  to  nndergo  a  long 
prooeea  of  painful  extinction  by  hand  feeding.  Mr.  Cnrgenven 
ahowed  that  hondnrable  marri^ie  was  no  protection  to  the  fauid-fed 
child.  At  the  adjonmed  disonesion  on  uie  13th  of  ^Sa,y,  Dr.  W. 
Farr  in  the  chair,  the  following  resolutions  were  carried  : — 

1.  "  That  it  is  desirable  for  the  checking  of  the  ezceesiTe  in&n- 
tile  mortality  in  nmualitctanng  towns  where  women  are  employed, 
that  a  maternity  fond  be  eetaUished  in  connection  with  eadi  ractory, 
out  of  wbioh  the  lying-in  woman  should  receive  a  sum  eqnal  to  her 
weekly  wages,  and  in  lieu  thereof^  for  a  period  of  two  months  from 
(he  birth  of  her  child,  proTided  it  lives,  to  enable  her  to  devote  the 
neoeesary  maternal  attention  to  it." 

2.  "  That  every  encouragement  should  be  given  to  the  eeta- 
blishment  of  infant  day-nurseiies,  where  the  young  children  of 
female  operatives,  and  other  working  women,  could  be  properly 
cared  for  in  the  absence  of  their  mothars  at  work." 

3.  "It  having  been  proved  that  very  great  mortahty  exists 
among  illegitimate  chUdien  in  the  care  of  nired  nnisee,  a  &ct  whidi 
shows  the  existence  of  much  ^norance,  carelessnees,  and  culpable 
neglect  on  the  part  of  these  nurses,  the  Health  Department  of  this 
Affiodation  is  of  opinion  that  protection  should  be  accorded  by  the 
State  to  illegitimate  children,  by  requiring  that  all  persons  taking 
charge  of  wem  should  be  registered,  or  hcensed,  ana  placed  under 
the  eupervisioa  of  the  Poor  Law  Medical  officer  of  the  district  in 
which  they  reside." 

During  the  discussioD  Dr.  Bt^eis,  medical  officer  of  the  Strand 
Union,  made  some  valoaUe  and  practual  rranarks.  He  said,  "  In  tlw 
treatnwnt  of  wemied  children  under  his  cate,  he  alvrays  endesvonred 
to  provide  some  human  milk,  were  it  ever  so  little,  for  such  ehildren. 
To  children  under  six  montiis  ot  age,  no  fixxl  should  evw  be  givm 
which  was  warmer  than  blood  heat ;  wanner,  in  &ct,  than  the  milk 
when  it  left  the  mother's  breast.  The  meet  complete  cleanlineaa 
was  also  necessary  with  regard  to  the  food  of  voimg  children.  He 
believed  that  one-half  the  diarrhoea,  from  whicn  young  children  suf- 
fered was  caused  by  ke^in^  their  food,  especially  their  milk,  in 
dirty  vessels.  It  was  a&o  important  tiiat  their  food  should  be 
rightly  compounded :  a  quarter  of  a  pint  of  water  to  a  pint  of  pure 
cow's  milk  ^th  a  little  white  sugar  added)  was  the  right  propor- 


45S  The  Public  Seaith.  [July, 

tion.  Anotha  point  to  be  remembered  -mai,  that  hand-fed  childraa 
needed  a  -mam  temparatnre,  to  compensate  fer  the  loss  dF  wumth 
which  they  sostfuned  fi-om  want  of  constant  contact  with  thai 
mothen." 

The  public  mind  has  been  suddenly  excited  W  the  announce- 
mant  that  the  "  Black  Dea&  "  had  appeared  in  Dablin.  It  vill  be 
Batisfiutorr  to  the  public  to  know  that  from  Jaooary  to  the  pieeent 
month  fiicy-seTen  cases  only  of  a  fever  which  has  got  the  above 
name  applied  to  it,  has  oocorred.  The  gymptoms  are  those  of  great 
proetration,  with  the  appearance  of  pnrple  or  almost  black  spots 
midar  the  sldn.  These  are  the  Bymptoms  of  Berate  typhus,  and  at 
first  this  was  thought  to  be  the  character  of  the  disease.  Dr. 
Mapother,  howoTer,  4^e  acting  Medioal  Officer  of  Health  for 
DaUin,  has  abeady  oarefiilly  inrestigatod  the  disease,  and  has  come 
to  the  oonclnsion  that,  nn&ke  typhns,  it  is  not  a  commnmcable 
disease.  The  first  cases  were  more  sadden  than  those  which  iaem 
occurred  subsequently,  and  the  disease  has  be^  most  preraleat  in 
the  most  nnwhoteerane  parts  of  the  city.  Its  principal  symptoms 
in  the  milder  cases  are  like  those  of  toe  cerebto-spinal  aracnnifis 
which  prevailed  in  1866  iji  West  Prussia,  This  disease  was  re- 
ported on  by  Dr.  Sanderson,  yrho  was  seat  over  hj  the  English 
Qovemmant  to  investigate  its  nature,  and  he  came  to  the  oonolnaioQ 
that  it  was  non-oonta^ons.  It  is  to  be  hoped  t^en  that  in  this 
somewhat  novel  disease  we  have  no  reason  to  fear  its  ^reading  so 
longas  proper  sanitary  arrangements  are  enforced. 

Tumiog  now  to  the  sanitary  condition  of  some  <^  oar  higs 
towns,  we  have  to  report  as  follows : — 

Makobssteb. — The  sanitary  condition  of  Manoheet^  has  not, 
during  the  last  quarter,  at  all  improved,  nor  have  any  effectual 
efforts  been  made  by  the  authorihes  to  amend  it.  The  arerage 
death-rate  has  continued  to  be  as  big^  as  that  of  any  large  town  m 
the  kingdom,  and  in  some  weeks  Itlanchester  has  stood  at  the  head 
of  the  black  tist.  The  deaths  from  continued  fever,  which  in  1863 
were  little  over  300,  amounted  in  1866  to  1,061,  and  np  to  the  end 
of  the  first  quarter  of  the  present  year  they  were  nearly  as  numerooB. 
Diarrhcea  also,  another  o^iain  indication  of  a  poitoned  atmo^here, 
has  been  almost  as  fatal. 

The  worst  feature  of  this  d^lorable  state  of  affitirs  is  the  app»- 
rent  indifference  of  the  inhabitants  to  the  subject.  The  apathy  they 
display  is  something  marvellotis.  A  comparatively  trivial  matter, 
sucn  as  a  change  ordered  by  the  Council  in  the  omnibus  routes,  hu 
produced  scores  of  letters  to  the  newspapers,  many  indi^tion  meek- 
mgs,  and  heated  and  angry  deputations  to  the  Oooncil.  But  iito 
tale  of  tiiousan^  of  preventable  deaths,  of  children  made  orphai^ 
of  desolated  homes,  has  appeared  to  fall  alBust  unheeded  on  the 
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pnUio  Bor.  Are  the  men  of  Manohester  bo  entiielj  deroted  to 
numey-gettiDg  that  they  can  epare  do  time  for  tbeee  thingB  ?  Ib 
the  price  of  cotton,  or  the  valoe  of  lailway  shares  bo  mnch  more 
important  than  the  moral  aad  phrsical  well-being  of  thoee  by  vhooe 
lalxmr  they  gain  their  wealth,  that  they  cannot  give  even  a  few 
nuanies  to  ito  oonfddenttion  ? 

Their  indifference  is  the  more  remarkable  becaose  the  organs  of 
pnUic  opinion  both  in  Manchester  and  London  have  striven  to 
direct  attention  to  the  snbject.  The  local  pres  has  nobly  done  its 
Unbj.  Aiticlee  hare  from  time  to  time  appeared  which  on^t  to 
have  perced  the  hide  of  the  most  pachyikrmatouB  of  cotmcillca& 
Indications  are  not  wanting  that  these  attacks  are  at  last  b^;inning 
to  tell.  The  Gonncil  have  shown  an  approach  to  a  sospicdon  that 
their  poaiiiion  of  pessiTe  resistance  will  not  mnch  longer  be  tenable. 
They  have  at  least  oeased  to  affect  absolute  indifference  to  what  is 
said  of  them.  At  the  annual  meeting  of  the  snbBcribers  to  the 
Giildren'B  Hospital,  held  early  in  April  in  the  Mayor's  parlomr,  with 
the  Mayor  in  wa  chair,  the  medical  officers  to  the  chanty  ventured 
to  jnssent  a  report,  in  which  they  said  that  they  would  not  have  so 
many  cases  of  typhus  to  heal,  "  if  ordinary  attention  were  paid  to 
the  sanitary  condition  of  the  city."  The  mayotal  dienity  was 
offended  by  this  impntation  on  the  Corporation,  and  his  worship 
lefosed  to  pat  the  motion  that  the  report  be  received  nnlees  the 
obnoxious  passage  were  ffiEpnnged.  An  animated  discnsBion  ensued, 
in  which  it  would  be  di£u:iilt  to  say  whether  more  ignorance  or 
hardihood  of  assertion  vras  displayed  by  the  defenders  of  the  Gorpo- 
ratitni,  bat  which  ended,  after  the  omission  of  the  objectionable  sen- 
tence, with  an  acknowledgment  &om  the  Mayor  that  the  sanitary 
condition  of  the  city  was  not  in  all  respects  what  it  ought  to  be. 
The  subject  was  brought  before  two  subsequent  meetings  of  the  city 
Conncil.  The  original  report  of  the  physicians  to  Children's  Hos- 
pital was  quoted,  as  well  ae  the  article  on  the  Health  of  Manches- 
ter in  our  last  number,  and  while  some  meanbera  of  the  Council 
streamonsly  denied  the  truth  of  the  aUegatioDfl  of  municipal  neelect, 
o&eiB  admitted  that  there  was  too  much  foundation  for  tnem. 
The  coiporate  rulers  of  Manchester  are  evidently  not  all  of  one 
mind.  By  pladng  every  member  of  the  Conncil  on  the  General 
Fnrpoees  Comniittee,  by  which  the  real  business  of  the  Corporation 
is  tiansacted,  and  &om  whose  discussions  reporters  are  excluded, 
they  have  done  all  in  their  power  to  conceal  their  dissenfdons. 
Enough  has,  however,  oozed  out  at  the  public  meetings  to  Bhow 
that  they  are  net  a  happy  EEimily.  It  has  been  shown,  too,  that 
recent  exposores  have  not  been  without  practical  effect.  The 
attempt  to  enforce  the  payment  of  a  tax  for  the  removal  of  dry 
aahee,  and  thus  to  check  the  use  of  water-closetfl,  has  been  at  least 
deferred.    An  audacious  attempt  by  one  of  the  Committees  to  r^ 
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open  some  oellar^wellings  of  tlie  filthiest  and  most  abomimUe 
descriptioD,  and  which  tiie  Cooncil  had  therefore  ordered  ta  be 
permanently  closed,  wafi  at  the  last  meeting  of  the  Gonncil  defeated 
W  a  majority  of  26  to  20,  It  would  he  well  for  the  ratepayers  at 
the  next  annual  election  of  conndUors,  to  look  after  ttuwe  of  the 
minoFity  who  Bhatl  then  present  themflelves  for  re-election.  This 
vote  showB  that  the  majority  of  the  Goimci]  are  at  leeist  onwilUng  to 
go  backward  in  Banitary  matters.  If  they  are  not  at  present  pre- 
pared to  take  decided  steps  in  a  forward  direction,  allowance  most 
be  made  for  the  difficnltf  of  their  position.  Negl«^,  not  altogeUier 
their  own,  bnt  in  part  that  of  their  predecessors  in  office,  has  per- 
mitted the  caoses  of  disease  in  Manchester  to  grow  to  a  tnagnitnde 
sufficient  to  appal  the  most  ooorageons  of  sanitary  reformers.  Fifty 
thoneaad  middens  sach  as  were  described  in  our  last  number  caiuu^ 
be  converted  into  water-«loeeta,  or  even  into  dry-doseta ;  twenty- 
fire  thousand  back-to-tack  houses  cannot  be  demolished  and  rebuilt 


on  a  more  rational  plan,  except  at  an  enormous  cost.  That  coet 
the  public  mind  of  Manchester  has  probably  not  yet  risen  to  the 
height  of  calmly  contemplating.  Pressure  &om  the  executive 
nndet,  probably,  a  more  stringent  law  than  now  exists,  will  have  to 
be  applied  before  the  needful  work  is  dons. 

Bnt  if  the  authorities  are  not  yet  prepared  for  Tigorons  action 
in  tbia  direction,  tbey  may  at  least  do  someUiing  to  dim'Tiwh  Qte 
nnisancee  ther  are  themeelTes  perpetually  creating.  Surely  the 
more  right-feeling  members  of  the  Council  cannot  he  conBdooB  of  the 
trouble,  the  discomfort,  the  absolute  misery,  to  say  nothing  of  the 
injury  to  health,  which  their  serrants  still  prodnoe  by  their  mqde 
of  removing  the  n^ht-soiL  If  they  wish  to  prove  that  they  are 
really  anxious  to  improve  the  health  and  comfort  of  liheir  Mlow- 
citizens,  as  well  as  to  set  them  an  example  of  cleanliness,  let  tbeon 
onler  evenr  night-soil  cart  to  be  followed  by  a  watovcart  containioff 
a  deodorizing  solution,  with  which  the  fbultraoes  of  the  noctomal 
doings  of  their  servants  may  be  washed  into  the  sewers.  Iiet  them 
order  the  men  thoroughly  to  empty  the  ashpits,  and  cleanse  them 
with  a  similar  solution,  instead  o^  as  is  now  too  often  the  case^ 
picking  out  only  the  more  choice  and  richer  portions  of  the  soil,  leaving 
the  greater  part  of  the  ashes  saturated  with  liquid  pntrescent  organic 
matter  to  poison  the  surrounding  atmosphere.  Aiid  let  them  also 
take  steps  for  the  early  removal  of  the  mountain  of  mingled  excre- 
ment, skughter-house  refose  and  ashes,  now  standing  in  tiieir  depot 
in  Water  Street.  And  they  may  at  least  disccmtinue  their  active 
opposition  to  such  measures  as  the  Bill  of  Mr.  M'Onllagh  Torreus 
for  the  improvement  of  the  dwellings  of  the  working  dosses.  To 
use  the  weifdity  words  of  a  local  weekly  contemporatr : — "  The 
insalubrity  of  Manchester  may  proceed  from  causes  altogetiier  beyond 
their  ken,  bnt  we  do  say  that  m  the  exceptional,  and  by  no  means 
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flattOTing  poatioQ  in  wUch  they  eiaaA,  the  CorpoTati(m  wonld  hare 
shown  more  Bhrewdneea,  if  not  more  decency,  hy  keeping  qnietly  in 
the  bick^nnd  on  this  occamon." 

The  Goiporatton  of  Salford  coatinae  to  show  the  Bnperiority  to 
their  nei^honis  which  haa  foi  some  time  hononiably  distingnished 
them.  They  h&ve  a  Bill  now  pae^g  through  Parliament  which 
will  enable  toem  to  deal  more  efTectnally  than  hitherto  with  the 
many  canaee  of  disease  identical  with  those  of  Manchester  existing 
in  tneir  borough,  and  to  appoint  a  Medical  Officer  of  Health  to 
adrise  them  in  the  performance  of  this  good  work.  They  have 
recently  sncesefolly  rGsisted  an  attempt  by  a  powerful  company  to 
GBtablish  an  abattoir  and  dead-meat  market  in  a  central  and  very 
populous  sitnatdon,  hecanae  they  beliered  that  an  enormous  nuisance 
wonld  thereby  hare  teen  occasioned.  While  the  corporate  rulers  of 
SaUbrd  have  thns  been  doing  their  duty  as  guardians  of  the  health 
of  tibe  community,  those  of  Slancheeter  have  quietly  been  permitting 
the  erection  on  the  bank  of  the  Irwell,  in  a  situation  almost  central 
to  the  two  towns,  of  a  piggery  for  several  thousand  pigs,  and  a 
slaughter-house  in  which  those  very  cleanly  and  odoriferong 
animals  are  to  be  prepared  for  &e  pork-flhops. 

LrvBBK>OL. — In  somewhat  striking  contrast  to  the  absence  of 
sanitary  proceedings  in  Manchester,  is  the  unwonted  activity  of  the 
officials  m  Liverpool.  The  sanitary  cases  are  now  tried  by  the 
Stipendiary,  and  every  week  scores  of  people  are  summoned  either 
under  the  new  Act  of  1866,  the  Nuisance  Bemoval  Acts,  or  one  of 
those  numeious  local  Acts  with  which  the  Corporation  has  &<an 
time  to  time  armed  itself.  Cellars,  not  in  conformity  with  the 
Act,  are  closed ;  tenants  fined  for  not  cleansing,  whitewashing,  or 
converting  the  old  into  the  new  convenieuoes.  The  manu&cturers, 
bakers,  &c.,  are  prosecuted  for  making  an  unnecessary  quantity  of 
smoke;  and  if  the  worthy  magistrate  would  only  ascertain  by 
practical  observation,  better  than  the  officials  seem  to  know,  what 
IS  an  unnecessary  quantity,  this  along  witb  all  the  other  sanitary 
reforms  referred  to  wonld  be  a  most  useful  movement. 

Abont  twenty  thousand  pounds'  worth  of  land  was  bought  in 
Liverpool  about  eighteen  months  since  for  labonrers'  dwellings,  and 
the  Gorporation  have  not  yet  been  able  to  decide  upon  plans, 
certain  plans  having  been  prepared  and  altered  so  as  not  to  be  in 
oonfoimity  with  sanitary  regulstdons. 

The  condition  of  Vanxhall  Ward,  which  had  obtained  almost 
an  European  notoriety,  is  much  improved,  but  the  local  authoritiea 
still  refuse  to  comply  completely  with  the  iustmctions  of  the  Home 
Office,  in  conformity  with  Mr,  Taylor's  report.  Mr.  B.  Samnelson, 
M.P.,  has  written  to  the  Health  Committee  that  the  report  will 
shortly  be  printed.     We  hope  thp  honotirable  gentleman  wOl  see 
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to  thiB,  as  the  people  of  Mancbeeter  are  waiting  far  its  pnblica- 
tioii  before  they  commence  taking  steps  adverse  to  the  continnanoe 
of  the  present  system  of  defecation  there. 

In  the  matter  of  water  supply,  LiTerpool  still  staudfl  in  aa 
unsafe  position.  The  people  (^  the  town  nad  been  led  to  believe 
that  the  Corporation  meant  to  be  guided  by  the  Boyal  Commiflsion, 
but  as  recently  as  the  15th  May  they  had  not  placed  themselTeB  in 
commnnicatiou  with  the  Commission,  althongh  the  Ijiverpotd  water 
engineer,  whose  advice  is  taken  by  moat  other  towns,  was  exunined 
before  the  Commission.  By  the  time  the  Lirerpool  people  have 
made  ap  their  minds  v/h&ee  to  go  for  water,  they  will  find  every 
available  source  occupied. 

A  member  of  the  Liverpool  Town  Ootmcil,  Mr.  W.  Dawbam, 
has  published  a  Beriea  of  pamphlets  on  th«  Sanitair  Condition  f^ 
Liverpool,*  in  one  of  which  he  reminds  Dr.  Treuch,  the  medical 
officer,  that  whilst  over  484,000/.  have  beea  eipended  n^oa  sanitary 
works,  "  we  are  worse  off  in  our  results  than  before  we  CMUnenced 
onr  BO-called  improvements."  Althongh  the  author  of  these  pam- 
phlets is  qnit«  right  in  believing  that  it  is  unsafe  to  provide  water- 
closeta  without  ensuring  a  sufficient  supply  of  water,  yet  we  think 
the  pressure  should  be  brought  to  bear,  not  upon  those  who  are 
doing  their  part  of  the  work  of  convaroon,  but  upon  those  others 
.  who  neglect  to  provide  the  necessary  and  pmper  auxiliary,  the 
supply  of  water. 

A  large  amount  of  angij  and  bitter  recrimination  is  introduced 
into  these  discuadons,  and  the  Liverpool  Sanitary  Association,  who, 
to  use  an  expressive  simile  of  Dr.  Trench,  have  "  been  blowing 
the  bellows  "  for  the  Corpoiation  for  some  time  past,  have  (alien 
in  for  a  larger  share  of  omum  and  abuse  than  usually  rewards  the 
efforts  of  those  who  seek  to  benefit  the  commnnity.  Such  cries  c^ 
pain,  however,  always  accompany  the  operations  which  are  necessi- 
tated by  the  long  neglect  c^  dou^rons  sores,  and  whilst  Gorpo- 
latiooB  must  leun  to  hear  and  be  thankful  even  for  the  sharp 
incision  of  the  knife,  or  the  suffering  which  accompanies  the 
healing  process;  so,  too,  should  the  operators  be  prepared  for  a 
good  deal  of  noise  and  ingratitude  on  the  part  of  then-  patients. 

Two  new  parks  are  being  prepared  for  the  townspeople.  One 
on  which  much  money  is  li^ly  to  be  lavished  is  at  the  south  end, 
and  is  said  to  be  intended  to  protect  the  grand  folks  from  the 
intrusion  of  the  commonalty.  The  other,  Stanley  Park,  is  at  the 
extreme  north,  and  althongh  it  at  present  consiBte  of  a  number  of 
fields  only,  it  affords  a  splendid  recreation-ground  for  the  poor  who 
reside  in  the  crowded  (md  unhealthy  wards. 

Taking  all  in  all,  therefore,  there  is  much  to  praise,  even  if 
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thfxe  be  much  to  bkme,  in  the  Bction  of  the  local  authorities  of 
LiTorpool ;  and  we  hope  to  be  eitia,  in  our  next,  to  report  further 

prOgRBB. 

Lekds. — ^Thoee  who  for  some  years  paat  have  been  endeayouring 
to  rouse  the  cnstodiaoB  of  the  public  health  in  Leeds  to  a  seuae  of 
their  leeponsible  duty,  may  at  last  congratulate  themselvee  that 
their  efforts  have  not  been  without  effect  in  the  right  direction,  and 
that  the  local  authority  has  recently  given  a  litue  more  att«nti(m 
to  the  sanitary  requirements  of  the  town,  which  has  been  followed 
by  a  diminution  of  the  death-  toll. 

The  o£&cer  of  health  has  been  inTested  with  a  little  more  of  that 
independent  power  of  action  which  many  thin^  it  desirable  that  he 
should  possess,  and  a  staff  of  assistants  has  been  placed  at  his 
dispOBal  to  8YBt«matically  inspect  and  report  upon  the  various 
matters  brou^t  to  their  notice. 

The  disinfection  of  houses  where  diseases  of  a  oontagious  nature 
have  had  their  habitat  is  strictly  enforced,  and,  with  a  view  to  sup- 
preasing  oyercrowding,  hooees  wherein  lodgers  are  taken  are  re- 
gistered by  the  medi^  officer  under  the  powers  of  the  Sanitary 
Act ;  these  houses,  although  not  included  amongst  the  class  of  com- 
mon lodging-houses,  are  subject  to  Bimikt  roles  and  snrveiUanoe. 

Within  the  last  twelve  months  many  miles  of  main  sewers  and 
drains  have  been  laid  down,  and  the  work  of  levelling,  fla^ng,  and 
paving  new  streets  prc^ressee  in  a  satisfactory  manner.  Wit£  this 
awakraiing  to  activity  it  is  no  matter  of  sorprise  that  typhus  fever 
and  other  diseases  of  a  zymotic  character  abonld  decrease,  as  the 
following  table  (which  is  a  gummary  of  all  deaths  from  zymotics 
during  the  quarter  ending  May  26,  1866,  and  May  25,  1867), 
shows  to  be  the  case : — 


Quarter  wufiny  May  21 
Small-pox       .     .     . 


BcatlatiDa 
Hoopiug-coDgb 

DjaaiiterT       • 

Typh™      .     . 
Eryaipela* 


Total 


Quarter  ending  Xaj/  25, 1897. 

Small-pox IS 

HeulGB 6 

Boariatina 20 

Uocf  mg-omgh     .     .     .     .  S2 

Croup 19 

DiairtKCA 21 

Djaentair 2 

Tjpbtw 50 

ErytipelH S 

Sjpl^t     ......  S 

Dipbtheria 8 

Qninity         ,.,.•■  I 


Tutal 


The  total  ntunber  of  deaths  registered  in  the  borough  of  Leeds 
during  the  thirteen  weeks  ending  May  28,  1867,  was  1,557, 
agfunst  2118,  the  number  that  occurred  during  the  oorreqioudiiig 
period  last  year. 
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The  deaths  during  the  above  quarter  of  the  pieaent  year  were 
at  the  rate  ot  267  per  1,000  per  annmn,  against  36-8,  the  rate  that 
prevailed  dniing  Hm  relative  tune  last  year. 

This  recent  improvement  althongh  moet  marked  dnring,  wag 
not  confined  to,  last  quarter,  for  the  first  ordinary'qnartei  of  the 
present  year  ending  March  30th  presented  also  a  &voarable  ood- 
trast  to  the  corresponding  quarters  of  1865  and  1866.  The 
number  of  deaths  registered  daring  the  first  quarters  of  1865, 1863, 
and  1887,  being  respectively  1,788,  2,095,  and  1,700. 

The  above  resnlt  Aimishee  a  strong  argument  for  earnest  sani- 
tarians to  persevere  in  the  good  work  of  endeavouring  to  prevent 
nuneoessary  disease  and  death,  and  still  vigilanUy  to  guard  the 
watch-tower  &om  which  public  opinion  makes  itself  felt  and  heard, 
for  it  wonld  be  idle  to  auppoee  that  the  foregoing  description  of 
some  of  the  work  achieved  in  Leeds  is  anything  beyond  toe  mere 
oommencement  of  effort  to  be  poiBoed  in  a  large  field  of  labour, 
and  it  mnat  not  be  forgotten  that  the  pnhUc  mind  stiU  requires 
educating  on  common  sanitary  laws,  sad  that  the  public  att^tioQ 
still  needs  directing  to  the  importimce  of  building  model  house* 
for  the  poor,  public  abattoirs,  mortuaries,  &c. 

DDHKKLn. — Most  of  our  readers  will  have  tarried  at  this  int«i^ 
estiDg  town,  who  have  passed  it  on  their  way  to  the  Eastern  High- 
lands of  Scotland,  and  htUe  would  they  dream  that  a  spot  so  highly 
bvonred  by  nature,  shotdd  be  so  utterly  degraded  by  ma.),  as  it 
would  appear  to  be  &om  the  following  extracts  from  a  paper  read 
by  Dr.  John  Adamson,  of  St,  Andrew's,  before  the  Philosophical 
Institute  of  that  dty : — 

"  Doiikeld,"  he  nje,  *  is  a  town  of  Feribshire,  aitiuled  on  the  north  b&nk  of 
the  Ti.j,  in  the  comer  of  »a  irregular  nnturol  amphitheatre,  mrrouaded  bj  hilla 
Tuyiog  in  height  from  1,000  to  l3O0  feet  When  this  open  qnoe  unong  the  liilU 
i*  Mtimated  bj  the  e;e.  it  appeals  to  be  leu  th&n  two  miim  at  ita  greatoat  length, 
hj  ^f-a-mile  la  breadth ;  and  viewed  pioloriall;.  it  donbtleia  ia  a  bcKDtiM  mta 
fur  a  small  town.  It  ii  Itutortant  witJi  v^elation,  and  atndded  with  woodul 
knolls  and  handsome  nllai,  growiDg  inlo  a  lecoiid  town  near  the  lailwaj  itation. 
The  river  Ta;  pasea  thiongh  It,  with  Kia«7  flats  and  One  old  trees  Dpon  ito 
banks ;  while  Uie  whole  is  encloaed  within  a  bat^nontid  of  woods  aitd  nwks 
and  heather,  risiiig  high  around  it  on  pioturaMoe-locdiiiig  hilU.  The  miniaturs 
town,  too,  when  looked  at  in  the  same  moieV  tuotorial  tight  from  the  middle 
nf  the  bridge,  ot  ftisn  the  opposite  river  bank,  is  not  unworthy  of  its  site.  It 
Is  a  cluster  of  wbite-vralled,  blue-elated  bousea,  nestled  among  l>«es  bedde  it* 
old  cathedral  ohnroh;  and  with  the  wooded  hills  behind,  and  the  broad  river 
SowinK  towards  it  throngh  the  green  lawns  and  the  graceful  fblia^  al  the  Athota 
grounds,  It  exbiblls,  in  a  single  view,  a  omnUDatkia  of  soenic  beantics  in  their  kind 
which  can  rarely  be  eqoalled. 

"  But  this  town  has  another  asrnot  in  whidi  there  is  no  beanU.  It  is  situated 
upon  a  level  qiaoe  of  small  area,  between  the  river  and  a  wooded  hill,  with  trees 
encroaohing  upon  the  linuaea.  The  spaoe  towards  the  river  is  divided  into  bnok 
conrts  and  narrow  gardens,  b;  vralls  and  hedges.  Streets  stand  at  right  angles  to 
each  other ;  and  a  lew  houses  of  more  than  one  storey  in  height,  are  crowded  into 
I — A  _.-j.  I— i.i_j  .]..  .A..^t.     Drainage  to  the  river  is  only  partial ;  wells 
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toDipowcl  of  iHuIv  gi*Td,  b  abMibent  of  fluidi.  Beftin  of  men  and  MibnaU  la 
■Ooired  to  •ocuinnUube  within  the  town,  in  Uige  ofisndTe  don^illB.  In  the  Tum 
month  tt  Bqitonber,  pigi  might  be  wen  itanding  knee-deep  in  theii  own  daag. 
Wttj  liquid*  wan  ftagMting  in  the  inn  in  aome  of  the  nanow  back  oomtB,  with 
cthtt  fool  *wninnLfcHftna  Ttfwmiwfflhle — nnjfjwfflt  tiSkA  to  ai^it  ukd  oneU. 

**  like  air  In  Dmikeld  ii  thus  seen  to  be  lindted  in  extent,  in  omueqaence  of  the 
anallanamiriiueoeaaiMedlifhinuM;  and,  in  oouBfoenoe  of  its  sheltered  site,  the 


toraened  ban  the  wholeaome  braeies  ei»ojed  bj  aipoaed  towiu.    The 
I  of  indlridnal  honaes  ia  impeded  bj  the  pbn  of  me  atreeta,  and  by  beea : 
and  while  snah  %  eamttoation  et  impedimenii  to  ti«e  eiroolation  and  renewal  of 


mands  mvj  pteooGon  powble  to  pre 
lobUons  permits  slorenb  dirty  people 
Aboon^  bj  habita  which,  withtrat  ex 


to  pollute  it  toi  tbeniBBlTes  and 
ezaggeiatiaa  of  langnagc^  may  ba 
lemea  a  oiignce  to  b  mnuini  aociBtj. 

"In  ISStand  18S1  the  censoa  Ktnns  fbi  the  Dnnkeld  diitriat  gave  1.141  and 
1,080  as  the  nnmberB  of  the  population  in  tbeee  yean;  and  the  total  deaths,  within 
the  district  bmn  1S5S  to  1861,  a  peried  of  teren  jeua,  were  195,  ot  28  yearly— 
nnmhers  which  sieeqiuTBleDttoadeathiBleof  2S'Sftsr  thedutiiot. 

"  The  inhsbitsata  of  the  town,  aocordinf  to  a  eompptemt  local  anthority.  were 
•bont  Ijmo  in  IBCl,  bat  in  1861  this  namber  had  dumsished  to  926,  while  the 
deatiM  bom  1855  to  1S6S.  indosire,  were  265,  or  24  1-llth  yearly.    If  850  be 
IS  an  BTenuie  popnlation  fot  the  eleren  years — and  it  probebly  Is  abore 
■   -     'ie  <feath  rr'-  *"  "-    ' ' "^-  ■— "--  '"- 


tile  actual  number—the  death  rate  t<w  the  town  alcoe  camuit  be  len  than  25  '5. 
It  is  9*1  in  ezoeas  of  the  late  in  Grauiown,*  where  the  annoal  deaths  among' 


ODcnjrrjng 
reconSDea 

If  the  anttior  of  ttie  paper  &om  yUaeii  these  extracta  are  msd^ 
mmld  add  another  obligation  to  that  which  he  has  conferred  apon 
eocietj,  by  pnblishing  tiieee  fitcts,  he  would  do  w^.  Let  him  draw 
.  the  attention  of  some  spirited  inhaHtant  of  Dnnkeld  to  the  49tb 
Section  of  the  Sanitary  Act  of  1866,  and  recomiuend  him  to  brwaid 
ft  complaint  of  the  disgraceful  condition  of  the  little  place  to  the 
Home  Office ;  we  thi^  we  may  safelT  predict  that  a  visit  firom  the 
Goremment  Infipector  would  soon  redace  tiie  death  rate. 

*  The  anlhor  was  comparing  Dnnkeld  with  Qisntown  In  his  paper. 
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I.    CBEATION  BY  LAW. 

,     By  AuBKD  E.  ■Wallace,  F^.a.,  F.R.G.S.,  4& 

AhdKO  the  Tarions  mticdsma  that  have  appeued  on  Mr.  Darwin'a 
«elebiated  "Origin  of  Species,"  there  ia,  perhaps,  none  thai  will 
appeal  to  so  large  a  nnmDer  of  well  educated  and  inteUi^nt  perBonfl 
«B  that  contained  in  the  Duke  of  Argyll's  "  £eign  of  Xaw.  The 
nohla  author  repres^its  the  feelings  and  ezpresaea  ihs  ideas  (tf  that 
large  daaa  who  take  a  Iceen  interest  in  the  progress  of  Science  in 
general,  and  especially  that  of  Natural  History,  but  have  nerer 
uiemaelTCB  stadied  nature  in  detail,  or  acquired  uiat  personal  know- 
ledge of  the  stroctnre  of  closely  allied  forms, — the  wonderM  gra- 
dationa  from  species  to  species  and  &om  group  to  grou^^  and  the 
infinite  variety  of  the  phenomena  of  "  Taristion  "  in  organic  beings, — 
which  are  absolutely  necessary  for  a  fall  appreciation  of  the  focts 
and  reasonings  oontAined  in  Jar.  Darwin's  great  work. 

Nearly  lulf  d  the  Duke's  book  is  devoted  to  an  ezpootioD  (^ 
bis  idea  of  '  Creation  by  Iaw,'  and  he  expresses  so  clea^  what  are 
his  difficulties  and  objections  as  regards  the  theory  of  "  Natural 
Selection,"  that  I  think  it  adTisabie  that  they  should  be  &itly 
answered,  and  that  his  own  views  should  be  shown  to  lead  to  con- 
alnfflons  as  hard  to  accept  as  any  which  he  imputes  to  Mr.  Darwin. 

The  point  on  which  the  Duke  of  Argyll  lays  most  stress  is, 
that  proofs  cJ  Mind  ererywhete  meet  us  in  Nature,  and  are  more 
especially  manifest  wherever  we  find  " contrivance "  or  "beauty." 
He  maintsins  that  this  indicates  the  constant  sapervision  and  direct 
interference  of  the  Creator,  and  cannot  possibly  be  explained  by  tiie 
unassiBted  action  of  any  combination  of  laws.  Now  Mr.  Darwin's 
work  has  for  its  main  object  to  show,  that  all  the  phenomena  of 
living  things, — all  their  wonderful  organs  and  complicated  stnic- 
tnres,  their  infinite  variety  of  form,  size,  and  colonr,  their  intricate 
and  involved  relstiona  to  eadi  other,— may  have  been  produced  by 
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the  .action  of  a  few  general  laws  of  the  simpleet  kind,  laws  which 
aie  in  moet  cases  mare  statements  of  admitted  facts.  The  chief  of 
these  laws  or  fitcts  are  the  following : — 

1.  The  Law  of  MvitiptKoiion  in  Geofndrical  Progresaon. — 
All  OTganized  beings  have  enonnons  powers  of  mnltiplication.- 
Even  man,  who  increases  slower  than  all  other  animals,  comd  under 
faTOorable  circnmstancee  doable  his  nambera  every  ten  years,  or  a 
thonsand-fold  in  a  centnry.  Most  uiiroalaand  plants  cotud  increase 
their  nombers  horn  ten  to  a  thonsand-fold  every  year. 

2.  The  Law  of  Limited  Population. — The  number  of  hving 
individuals  of  each  species  in  any  conntry,  or  in  the  whole  globe, 
is  practically  stationary ;  whence  it  follows  that  the  whole  of  this 
mormons  increase  must  die  off  almost  as  &st  as  produced,  except 
only  those  individuals  (or  whom  room  is  made  oy  the  deaOi  ci 
parents.  As  a  simple  but  striking  example,  take  an  oak  forest. 
Every  oak  will  drop  annually  thousands  or  millions  of  acorns,  but 
till  an  old  tree  fitlls,  not  one  of  these  millions  can  grow  up  into  a 
tree.     They  must  die  at  various  stages  of  growth. 

3.  The  Lore  of  RerediO/,  or  likeness  of  offaprinff  to  their  paretiit. 
— This  is  a  universal,  but  not  an  absolute  law.  All  creatures 
resemble  their  parents  in  a  high  degree,  and  in  the  majority  of 
cases  veiT  accurately ;  so  that  even  individual  pecnliarltiee  of  what- 
ever kind  in  the  parents  are  almost  always  transmitted  to  some  of 
the  ofncffing. 

4.  The  Law  of  VariaHon. — This  is  fully  ezpreeeed  by  the 
lines: — 

"  No  baJng  cm  thii  eoiililv  ball, 
1b  like  another,  all  in  all." 

0£&pring  resemble  their  parents  very  much,  but  not  wholly — each 
being  possesses  its  indirianality.  This  "  variatiou  "  itself  varies  in 
amount,  but  it  is  always  present,  not  only  in  the  whole  being,  but 
in  every  part  of  every  being.  Every  organ,  every  character,  every 
feeling  is  individual ;  that  is  to  say,  varies  from  the  same  organ, 
character,  or  feeling  in  every  other  mdividnal. 

5.  The  Law  ofuneeaaing  ehanpe  of  Pht/sieal  Conditions  upon 
the  Surface  of  the  Earth. — Geology  shows  as  that  this  chanj^  nas 
always  gone  on  in  times  past,  a^  we  also  Imow  that  it  is  now 
everywhere  going  on. 

6.  2%s  iJjuut&rtttwi  of  Nature. — "When  a  species  is  well 
adapted  to  the  conditions  which  environ  it, — it  flourishes;  wh^i 
imperfectly  adapted  it  decays;  when  ill-adapt«d  it  becomes  extinct. 
If  aU  the  conditionB  which  determine  an  organism's  well-being  are 
taken  into  conmderation,  this  statement  can  hardly  be  disputed. 

This  aeries  of  &cts  or  laws  are  mere  statements  of  i^iat  is  the 
condition   of  nature.      They  are  &da  or  inferences   whidi   aro 
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generally  kaovn,  generally  admitted, — bat  in  diacaaBii^  tlie  subject 
of  tiie  '  Origin  ctf  Species,' — as  generally  forgotten.  It  is  from 
tbeee  aaiTeraally  admitted  &ct8  tmt  the  oriQ;in  of  all  the  raried 
forms  of  natore  may  be  deduced  by  a  logical  chain  of  reasoning, 
which,  however,  ia  at  every  step  Terified  and  shown  to  be  in  strict 
accord  with  £ictB ;  and,  at  the  same  time,  a  host  of  cnrions  &cte 
which  can  by  no  other  means  be  nnderstood,  are  explained  and 
accoonted  for.  It  is  probable  that  theee  primary  &ct8  or  laws  ate 
bat  results  of  the  very  nature  of  life,  and  of  the  essential  propertiea 
of  or^nized  and  unorganized  matter.  Mr.  Herbert  Spencer,  in 
his  "First  Frinciplee"  and  his  "Biology"  has,  I  think,  made  na 
able  to  understand  how  this  may  be ;  but  at  present  we  may  accept 
these  laws  withont  going  further  back,  and  the  question  then  i«— 
whether  the  variety,  the  hannony,  the  contrivance,  and  the  beantj 
we  perceive  in  organic  beings,  can  have  been  produced  1^  the  action 
of  these  laws  alone,  or  whether  we  are  required  to  believe  in  the 
incessant  interference  and  direct  action  of  the  mind  and  will  of  the 
Creator.  It  is  simply  a  qoestion  of  how  the  Creator  has  worked. 
The  Duke  maintains,  that  he  has  personally  applied  general  laws 
to  produce  effecte  which  those  laws  are  not  in  themselves  capable 
of  producing;  that  the  universe  alone,  with  all  its  laws  intact, 
would  be  a  sort  of  chaos,  without  variety,  without  harmony,  with- 
out design,  withont  beaaty;  that  there  is  not  (and  therefore  we 
may  presume  that  there  could  not  be)  any  self-developing  power 
in  the  universe.  I  believe,  on  the  contrary,  that  the  universe  is  so 
constituted  as  to  be  self-regulating ;  that  as  long  as  it  contains 
Life,  the  forms  under  which  that  life  is  manifested  have  an  inherent 
power  of  adJQstment  to  each  otheir  and  to  surrounding  nature ;  and 
that  this  adjnatment  necessarily  leads  to  the  greatest  poeaible  amount 
of  variety  and  beauty  and  enjoyment,  because  it  does  depend  on 
general  laws,  and  not  on  a  continual  supervision  and  re-arrangement 
of  details.  As  a  matter  of  feeling  and  religion,  I  hold  this  to  be  a 
.  fitr  higher  conception  of  the  Creator  and  of  the  Universe  than  that 
which  I  must  call  tiie  "  continual  interference,'*  hypothesis ;  but  it 
is  not  a  question  to  be  decided  by  our  feelings  or  convictions,  it  ia 
a  question  of  fiicta  and  of  reason.  Could  the  change,  which  Geology 
shows  us  has  ever  taken  place  in  the  forms  of  life,  have  been 
produced  by  general  laws,  or  does  it  imperatively  require  the 
mcessant  supervision  of  a  creative  mind  P  This  is  the  questicm  for 
us  to  consider,  and  our  opponents  have  the  difficult  task  of  proving 
their  n^ative,  if  we  show  that  there  are  both  &ct3  and  anah^es 
in  oar  &vour. 

Mr.  Darwin  has  laid  himself  open  to  much  misconception,  and 
has  given  to  his  opponents  a  powerful  weapon  by  his  continual  use 
of  metaphor  in  describing  the  wonderful  co-adaptations  of  organio 
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"  It  ifl  oaiions,''  Baya  the  I>iike  of  Areyll,  "  to  obeerre  the 
lan^nage  which  this  moBt  advanced  discipk  of  pare  oatiiralism 
instmctiTely  usee,  vhsa  he  has  to  describe  the  complicated  stractaie 
of  this  corions  order  of  plants  (the  Otchide).  '  Cantion  in  ascrilHug 
intentions  to  nature,'  does  not  seem  to  occni  to  him  as  possiUe. 
Intention  is  the  one  thing  trbich  he  does  see,  and  which  vhem  be 
does  not  see,  he  seeks  for  dihgently  nntil  he  finds  it.  He  exhausts 
every  form  of  words  and  of  illustration  by  which  intention  ot 
mental  pnrpoee  can  be  desciibed.  '  Contrivance' — 'cnrions  ctm- 
ttivance  — 'beantifiil  contrivanoe,'— these  are  expieseionB  which 
occur  over  and  over  again.  Here  is  one  senteDce  describing  the 
parts  of  a  particular  spedee ;  '  the  Labellum  is  developed  into  a 
long  nectary,  in  order  to  attract  Lepidoptera,  and  we  shall  pre- 
sently give  reason  for  suspecting  that  the  nectar  is  jw^jNue^y  so 
lodged,  that  it  can  be  sacked  only  slowly  tn  order  to  give  time  for 
the  cnrioas  chemical  qoalitv  of  the  visod  matter  setting  hard  and 
dry.'"  Many  other  examples  of  similar  expressions  are  quoted  1^ 
the  Dake,  Who  maintains  that  no  explanation  of  these  "c(hi- 
trivancefl  "  has  been  or  can  be  given,  except  on  the  Bappoaiti<m  of 
a  personal  contriver,  specially  anangii^  the  details  of  each  caae^ 
altiiough  caaaing  them  to  be  prodooed  by  the  ordinary  processed 
of  growth  and  reproduction. 

Kow  there  is  a  difficulty  in  this  view  of  the  origin  of  the 
Btmctore  of  Orchids  which  the  Dnke  does  not  allode  to.  The 
majority  of  flowering  plants  are  fertilized,  either  vrithoat  tlte 
agency  of  ineects  or,  wl^n  insects  are  required,  without  any  very 
important  modification  of  the  stractore  of  the  flower.  It  is  evident, 
therefore,  that  flowers  mic;ht  have  been  ibrmed  as  varied,  (antastit^ 
and  beaatiful  as  the  Orchids  and  yet  have  been  fertilized  by  insects, 
in  the  same  manner  as  Violets,  or  Glover,  or  Frimioaes  or  a 
thousand  other  flowers.  The  strange  springs  and  traps  and 
pit&lls  found  in  Qie  flowers  of  Orchids  cannot  be  necessary  ptr  ae, 
since  exactly  the  same  end  is  gained  in  ton  thoosand  other  flowers 
which  do  not  possess  them.  Is  it  not  then  an  extraordinary  idea  to 
imagine  the  Creator  of  the  Univene  eonirivittff  the  various  com- 
phcated  parts  of  these  flowers  as  a  mechanic  might  contrive  an 
mgeoioos  toy  or  a  difficult  puzzle?  Is  it  not  a  more  worthy 
conception  tliat  they  are  some  of  the  results  of  those  general  laws 
which  were  so  co-ordinated  nt  the  first  introduction  of  life  upon  the 
earth  as  to  result  necessarily  iu  the  utmost  possible  development  of 
varied  forms  P 

Bnt  let  UB  take  one  of  the  simpler  cases  adduced  and  see  if  oar 
general  laws  are  unable  to  account  for  it. 

"  There  is  a  Madagascar  Orchis — the  Angrecnm  sesquipedale — 
with  an  immeosely  long  and  deep  nectary.  How  did  such  an 
extraordinary  (»gan  come  to  be  dereloped?     Mr.  Darwin's  explaoa- 
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Uoa  is  thifl.  The  pollen  of  ttia  flower  can  only  be  removed  h^  the 
proboscis  of  some  very  large  moths  trying  to  get  at  the  nectar  at 
the  bottom  of  the  YeaseL  The  mothH  with  the  longest  proboscw 
would  do  this  meet  efi^tttally ;  they  would  he  rewarded  for  their 
long  noses  by  getting  the  moat  nectar ;  whilst  on  the  other  hand, 
the  flowers  with  the  deepest  nectaries  would  be  the  best  fertilized 
by  the  largest  moths  preferring  them.  Consequently,  the  deepest 
nectaried  Orchids  and  the  longest  nosed  moths  wonld  each  confer 
on  the  other  a' great  advantage  in  the  'battle  of  life.'  This  wonld 
tend  to  their  respectiTe  perpetnation  and  to  the  constant  lengthen- 
ing of  nectar  and  noees.'  The  Duke  of  Argyll  then  quotes  Darwin's 
diffident  statement  "  that  we  can  thus  partially  understand  how 
this  astonishing  nectary  was  produced,"  and  says  it  is  indeed  but  a 
parlial  understanding, — bnt  be  does  not  show  what  point  the 
explanation  given  fails  to  meet.  I  maintain,  on  the  contrary,  that 
the  laws  of  multiplication,  variation,  and  survival  of  the  fittest, 
already  referred  to,  wonld  under  certain  conditions  necessarily  lead 
to  the  production  of  this  estraordiuary  nectary.  Let  it  be  remem- 
bered mat  what  we  have  to  account  for  is  only  the  unusual  length 
of  this  organ.  A  nectary  is  found  in  many  oraers  of  plants  and  is 
especially  common  in  the  Orchids,  but  in  this  one  case  only  is  it 
more  than  a  foot  long.  How  did  this  arise  ?  We  begin  with  the 
feet,  proved  experimeDtaUy  by  Mr,  Darwin,  that  moths  do  visit 
Orciuds,  do  thrust  their  spiral  trunks  into  the  nectaries,  and  do 
fertilize  them  by  carrying  the  poUinia  of  one  flower  to  the  stigma 
of  another.  He  has  fiirther  explained  the  exact  mechanism  by 
which  this  is  effected,  and  the  Thike  of  Argyll  admits  the  accuracy 
of  his  observations.  In  our  British  species,  such  as  Orchis  pyranu- 
dalis,  it  is  not  necessary  that  there  should  be  any  exact  adjustment 
between  the  length  of  the  nectary  and  that  of  the  proboscis  of  the 
insect,  and  thus  a  nnmber  of  insects  of  various  sizes  are  fomid  to 
carry  away  the  pollinia  and  aid  m  the  fertilization.  In  the 
Angrtecum  sesqnipedale,  however,  it  is  necessary  that  the  proboscis 
should  be  forced  down  into  a  particular  part  of  the  flower,  and  this 
wonld  only  be  done  by  a  large  moth  straining  to  drain  the  nectar 
from  the  bottom  of  the  long  tube.*  Now  let  us  start  from  the  time 
when  the  nectary  was  only  half  its  present  length  or  about  six 
inches,  and  was  chiefly  fertilized  W  a  species  of  moth  which 
appeared  at  the  time  of  the  plant's  flowering,  and  whose  proboscts 
was  of  the  same  length.  Among  the  millions  of  flowers  of  the 
Angnecum  produced  every  year  some  would  always  be  shorter  than 
the  average,  some  longer.  The  former,  owing  to  the  structure  of 
the  flower,  would  not  get  fertilized,  because  the  moths  could  get  all 
the  nectar  without  forcing  their  trunks  down  to  the  very  base. 
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The  latter  woald  be  well  fertilized,  and  the  longest  would  on  ihe 
average  be  the  best  fertilized  of  all.  By  this  prooefs  alone  the 
average  length  of  the  nectair  would  annually  increase,  becsose,  the 
short  ones  being  sterile  and  the  long  ones  having  abondant  o&piiog, 
exactly  the  same  effect  would  be  prodoced  as  if  a  gardener  destroyed 
the  sliort  ones  and  sowed  the  seed  of  the  long  ones  only ;  and  this 
we  know  by  experience  would  produce  a  regatar  increase  of  length, 
once  it  is  this  very  process  which  haa  increased  the  size  and 
cha^;ed  the  form  of  our  cultivated  &nits  and  flowers. 

Btit  this  would  lead  in  time  to  such  an  increased  length  of  the 
nectary  that  many  of  the  moths  could  only  just  reach  the  sur&ce  of 
the  nectar,  and  only  the  few  with  exceptionally  long  tnmks  be  able 
to  sack  up  a  considerable  portion. 

This  would  cause  many  moths  to  ne^^ect  these  flowers  because 
they  could  not  get  a  satisfying  snmily  of  nectar,  and  if  these  wers 
the  only  moths  m  the  country  the  Dowers  would  undoubtedly  suffer 
and  the  further  growth  of  tbe  nectiury  be  checked  by  exactiy  the 
same  process  which  had  led  to  its  increase.  But  there  are  an 
immense  variety  of  moths  of  vacioos  lengths  of  ^mibaecis,  and  aa 
the  nectary  became  longer  other  and  larger  species  would  become 
the  fertilizers,  and  woula  carry  on  the  process  till  the  largest  moths 
became  the  sole  agents.  Now,  if  not  oefore,  the  moth  would  also 
be  affected,  for  those  with  the  longest  proboscee  would  get  most 
food,  would  be  the  strongest  uid  most  vigorous,  would  viat  and 
fertUize  the  greatest  number  of  flowers,  and  would  leave  the 
largest  numb^  of  descendanta.  The  flowers  most  completely 
feralized  by  these  moths  being  those  which  had  the  longest 
nectaries,  there  would  in  each  generatioa  be  on  the  average  an 
increase  in  the  length  of  the  nectaries,  and  also  an  average  iuereasa 
in  the  length  of  the  proboscis  of  the  moths,  and  this  would  be  a 
neeesiaty  retuU  from  the  fact  that  nature  ever  fluctuates  about 
a  mean,  or  that  in  every  generation  there  would  be  flowers  with 
longer  and  shorter  nectaries,  and  moths  with  longer  and  shorter 
proDosces  than  the  average.  Ko  doubt  there  are  a  hundred  causes 
that  might  have  checked  this  process  before  it  had  reached  && 
point  of  development  at  which  we  And  it.  I^  for  instaooe,  the 
variation  in  the  quantity  of  nectar  had  been  at  any  st^  greater 
than  the  variation  in  the  length  of  ^e  nectary,  then  smuler  moths 
could  have  reached  it  and  have  effected  the  fertilization.  Or  if  the 
growth  of  the  probosces  of  the  moths  had  from  other  causes 
increased  quicker  than  that  of  the  nectary,  or  if  the  increased 
length  of  proboecia  had  been  injurious  to  them  in  any  way,  or  if 
the  species  of  moth  with  the  longest  proboscis  had  become  much 
diminished  by  some  enemy  or  other  un&vourable  conditions,  then 
in  any  of  these  oases  the  shorter  nectaried  flowers  which  would  have 
attracted  and  could  have  been  fertilized  by  the  smaller  kinds  of 
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moths  would  hsTe  lied  the  advantage.  And  checks  of  a  sinulaT 
natnte  to  these  do  doubt  have  acted  in  other  parte  of  the  world,  asti 
have  prerented  sach  an  extraordinary  dereujpmeQt  of  nectary  as 
has  been  produced  by  laTonrable  conditions  in  Madagascar  only  and 
in  one  sinele  epedes  of  Orchid.  I  may  here  mention  that  some  of 
the  large  Sphinx  moths  of  the  tropics  hare  proboeoee  nearly  as  long 
as  the  nec^iry  of  AngrtBcom  seeqnipedale.*  Now,  instead  of  thia 
beantifol  self-acting  adjuBtment,  the  I>nke  of  Anil's  theory  ia, 
that  the  Creator  of  the  Universe  by  a  direct  act  of  his  Abnighl^ 
power  so  disposed  the  natural  forces  inflnendng  the  growth  of  this 
one  ^leoieB  of  plant  as  to  cause  its  nectary  to  increase  to  this 
enormous  length,  and  at  the  same  time  by  an  equally  special  act 
determined  the  Sow  of  noorishment  in  the  organizaticm  of  the  moth 
so  as  to  canse  its  proboscis  to  increase  in  exactly  the  same  propor- 
tion, having  previonsly  ao  constrncted  the  Angnecmn  that  it  conld 
cmly  be  maintained  in  existence  by  the  a^cy  of  this  moth.  Bnt 
what  proof  is  giv^  or  snggeeted  that  this  was  the  mode  hv  which 
the  at^'nstment  took  place  ?  None  whatever,  except  a  feeling  that 
there  is  an  adjustment  of  a  delicate  kind  and  an  inaoihty  to  see  how 
known  cansee  conld  have  produced  such  an  adjustment.  I  believe 
I  have  shown,  however,  that  snch  an  adjustment  is  not  only 
possible  bat  inevitable,  nnlesa  at  some  point  or  other  we  deny  tlie 
action  of  those  simple  laws  which  we  have  already  admitted  to  be 
expreesioDB  of  existing  &ctB. 

It  is  difScolt  to  nnd  anything  like  parallel  cases  in  inorgaiiie 
nature,  but  t^t  of  a  river  may  perhaps  illustrate  the  anbiect  in 
some  d^ree.  Let  as  snppoee  a  person  totaUy  ignorant  of  Modem 
Geology  to  stndy  careMly  a  great  Biver  System.  He  finds  in  the 
lower  part  a  deep  broad  channel  filled  to  the  brim,  flowing  slowly 
tbrongn  a  fiat  country  and  carrying  ont  to  the  sea  a  quantity  of 
fine  sediment.  Higher  up  it  branches  into  a  number  of  smaller 
diannels  flowing  alternately  through  fiat  vall^s  and  between  hi^ 
banks ;  sometimes  he  finds  a  deep  rock^  bed  with  perpendicnlai 
walls  carrying  the  water  through  a  chain  of  hills ;  where  the  stream 
is  narrow  be  finds  it  deep,  where  wide  shallow.  Farther  ap  still 
he  comes  to  a  monntainous  region  with  hundreds  of  streams  and 
rivulets  each  with  it«  tribatary  rills  and  gullies  collecting  the 
water  from  every  square  mile  of  snriace,  and  every  channel  a^pted 

■  I  liave  carefully  meanued  the  pniboaci*  of  a  Bpeclmen  of  Macrotila  dumliat 
fhtm  South  America  in  the  coUectinn  of  the  Britieb  Musenm.  and  find  it  to  be  nine 
inches  and  a  quarter  long  t  One  from  tnipical  Africa  (Jfacroailfi  tnor^mi)  fg 
aeten  inchea  and  a  half,  A  speoiM  baving  a  pmboacia  two  or  thiEc  inchee  longer 
coald  reach  the  nectar  in  the  largest  flowera  of  AngrMeum  letquipedale,  whose 
uedaries  vktj  in  length  &oni  ten  to  fourteen  inches.  That  euch  a  moth  exists  in 
MedsgAScar  tiny  be  safely  predicted ;  and  natunUists  who  Tlsit  that  island  should 
iearch  for  it  with  is  moan  oon&d^ce  a«  ■itrononicn  searched  for  the  plaoet 
Neptuut^— and  tboy  will  be  equally  suGcesBful  J 
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to  ibe  mtfer  th&i  it  has  to  csny.  He  findB  that  the  bed  of  ereiy 
fanmch  and  stresnt  acd  limlet  luw  a  steeper  and  steeper  di^  ob  it 
approadies  its  sonioes,  and  is  l^us  enabled  to  csny  off  flio  water 
£nHn  heaT7  rains  and  to  bear  away  ttie  stonee  amd  pebbks  and 
sravfll  that  would  otberwiBB  block  up  its  Gonree.  la  every  part  <A 
uiia  ^Htem  be  would  see  exact  adaptatioa  of  memia  to  an  end.  He 
would  Baj^that  this  ^stem  of  cbaimeb  must  have  been  ^stgasA,  it 
aiiBweiB  its  pnrpose  bo  effectually.  Kothing  bat  a  mind  cootd  hare 
80  exactly  adapted  the  slopes  of  the  diaoneb,  their  capacity,  and 
frequency  to  the  natore  of  the  soil  and  the  quantity  of  the  rainML 
A^in,  he  wonld  see  spedal  adaptation  to  the  wants  (^  tnan  is  broad 
qoiet  nsTigable  rireis  throngh  fertile  alluvial  plains  that  would 
support  a  hurge  popnlation,  wnile  the  rocky  streams  and  monntaiD 
torrents  were  ccwnned'to  tiioee  sterile  regions  suitable  <»ily  for  » 
small  population  of  ^pherds  and  herdsmai.  He  would  listen  witli 
incrediihty  to  the  Qeotogist  who  assured  him  that  the  adaptation 
and  adjustment  he  so  admired  was  an  inevitable  result  of  the  octioa 
of  general  laws.  That  the  rains  and  rivers,  aided  by  subtenuean 
forces,  hod  modelled  the  country,  had  formed  the  hiliB  and  valleys, 
had  scooped  out  the  river  beds  and  levelled  the  plains ;  —and  it 
would  only  be  after  much  patient  obeervatiwi  and  study,  ijler 
having  watched  the  minute  changes  produced  year  by  year  and 
multiplying  tbem  by  thousands  a^  ten  thonsanib,  ^ter  visitmg 
the  vanons  regions  of  the  earth  and  seeing  t^  chuiges  eveirwhere 
going  00,  and  the  unmistakeable  signs  (S  greater  cuonges  m  past 
times, — that  he  could  be  made  to  understand  that  the  surface  of 
the  earth,  however  beantiM  and  htutnonioos  it  may  appear,  is 
strictiy  due  in  every  detail  to  the  aetioa  of  forces  which  are  demtot- 
strably  self-adjusting. 

Moreover,  when  he  had  sufficiently  extended  his  inqoiriec^  be 
would  find  that  every  evil  effect  whicji  he  would  imagine  most  be 
the  result  of  non-adjnstment  doea  somewhere  or  other  occur,  only  it 
is  not  always  evil.  Looking  cm  a  fertile  valley  he  would  say — 
"  If  the  channel  of  this  river  was  not  well  adjusted,  if  for  a  few 
miles  it  sloped  the  wrong  way,  the  wat^  could  not  escape,  and  all 
this  fertile  valley  foil  <a  human  beings  would  become  a  waste  of 
waters."  WeU,  there  are  hundreds  of  such  caaee.  Every  lake  is 
a  valley  "  wasted  by  water,"  and  in  some  cases  (as  the  Dead  Sea)  it 
is  a  positiTe  evil,  a  blot  uptm  the  harmony  anil  adaptetion  of  the 
sur&ce  of  the  eejih.  Again,  he  might  say — "If  nun  did  not  &U 
here,  but  the  clouds  passed  over  us  to  some  other  regions,  this  &iT 
valley  would  be  a  desert."  And  there  ore  such  deserts  over  a  large 
part  of  the  earth,  which  abundant  rains  would  cxmvert  inte  pleasant 
dwelling-places  for  man.  Or  he  might  observe  some  great  navigable 
river,  and  reflect  how  easily  rocks  or  a  steeper  chimuel  in  plaoee 
might  render  it  useless  to  man ; — and  a  little  inquiry  would  show 
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him  httBdre^  of  mere  in  every  port  of  ttie  world  which  are  thus 
rendered  nselew  for  Qavisation. 

Exactly  the  same  thing  occurs  in  organic  nature.  We  see 
some  one  wonderful  case  of  adjustment,  aome  nnnsnal  deTelopment 
of  an  organ,  but  we  pass  over  the  hondreda  of  casee  in  which 
that  adjustment  and  derelopment  do  not  occur.  So  doabt  when 
one  adjustment  is  absent  another  takes  its  place,  hecanse  no  organism 
can  continue  to  exist  that  is  not  adjusted  to  its  environment ;  sai 
tmceasing  variation  with  nnlimited  powera  of  mnltiplication,  in  most 
cases,  famish  the  means  of  self-adjaBtment,  The  world  is  so  con- 
stituted, that  by  the  action  of  general  laws  there  is  prodnced  the 
greatest  posul^  variety  of  snr&ce  and  of  climate ;  and  l^  the 
action  01  laws  equally  general,  the  greatest  possible  variety  of 
coganisms  have  been  prodnced  adapted  to  the  varied  conditions  of 
every  part  of  the  earth.  The  Doke  of  Argyll  wonld  probably 
himself  admit  that  the  varied  snr&ce  of  the  earth,  the  pmins  and 
valleys,  the  hills  and  moontuns,  the  deserts  and  volcanoes,  the 
^nds  and  currents,  the  seas  and  lakes  and  rivers,  and  the  varions 
climates  of  the  earth,  are  all  the  results  of  general  laws  acting  and 
le-acting  during  countless  agesj;  and  that  the  Creator  does  not  appear 
to  guide  and  control  the  action  of  these  laws — here  detenmning 
the  height  of  a  mountain,  there  altering  the  channel  of  a  river — here 
making  the  rains  more  abandant,  there  changing  the  direction  of  a 
current.  He  would  probably  admit  that  the  forces  of  inorganie 
natnre  are  self-adjnstrng,  and  that  the  result  necessarily  fluctuatea 
about  a  ^ven  mean  condition  (which  is  itself  slowly  changing), 
while  wi^in  certfun  limits  the  greatest  possible  amonnt  of  variety 
is  produced.  If  tiien  a  "  contriving  mind "  is  not  necessary  at 
every  step  of  the  process  of  change  eternally  going  on  in  the  in- 
organic world,  why  are  we  required  to  beheve  in  the  continual  action 
of  such  a  mind  in  the  region  of  organic  nature  ?  True,  the  laws  at 
work  are  more  complex,  the  adjnsteaents  more  dehcate,  the  appear- 
ance of  special  adaptation  more  remarkable;  bat  why  should  we 
measnie  me  creative  mind  by  our  own  ?  Why  shonla  we  snppoee 
the  machine  too  complicated  to  have  been  designed  by  the  Creator 
BO  complete,  that  it  would  necessarily  work  out  narmonions  results? 
The  theory  of  "continual  interference"  is  a  limitation  of  the 
Creator's  power.  It  aasames  that  he  could  not  work  by  ptire  law 
in  the  organic  as  he  has  done  in  the  inorganic  world ;  it  assumes 
that  he  could  not  foresee  the  consequences  of  the  laws  of  matter 
and  Tninfl  combined — that  results  would  continually  arise  which  are 
contrary  to  what  is  best,  and  that  he  has  to  change  what  would 
otherwise  be  the  course  of  nature  in  order  to  produce  that  beauty 
and  variety  and  harmony,  which  even  we,  with  our  limited  intellects, 
can  conceive  to  be  the  result  of  self-adjustment  in  a  universe 
governed  by  navaryisg  law.    If  we  could  not  conceive  the  world 
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of  natnre  to  be  self-odjustrng  and  capable  of  endless  development, 
it  would  eTen  then  be  an  unworthy  idea  of  a  Creator  to  impute  the 
incapacity  of  onr  minds  to  liim  ;  but  when  many  human  minds  can 
conceive  and  can  even  tnLc«  oat  in  detail  some  of  the  adaptations  in 
nature  aa  the  necessary  results  of  unvarying  law,  it  seems  strange 
that  in  the  interests  of  religion  any  one  should  seek  to  prove  that 
the  System  of  Kature  instead  of  being  above,  is  far  below  our 
highest  conceptions  of  it.  I,  for  one,  cannot  believe  that  the 
world  would  come  to  chaos  if  left  to  Law  alone.  I  cannot  believe 
that  there  is  in  it  no  inherent  power  of  developing  beauty  or  variety, 
and  that  the  direct  action  of  the  Deity  is  required  to  produce  each 
^ot  or  streak  on  every  insect,  each  detail  of  structure  m  every  one 
of  the  milhons  of  organisms  that  live  or  have  lived  upon  the  earth. 
For  it  is  impossible  to  draw  a  line.  If  any  modifications  of  structure 
could  be  the  result  of  law,  why  not  all  ?  If  some  self-adaptationa 
could  arise,  why  not  others  ?  If  any  varieties  of  colour,  why  not 
all  the  variety  we  see  ?  No  attempt  is  made  to  explain  this  except 
by  reference  to  the  &ct  that  "purpose  "  and  "  contrivance "  are 
everywhere  visible,  and  by  the  illogical  deduction  that  tbey  could 
only  have  arisen  from  the  direct  action  of  some  mind,  because  the 
direct  action  of  ooi  minds  produces  simikr  "  contrivances ; "  but  it 
is  forgotten  that  adaptation,  howev^  produced,  must  have  the 
appearance  of  design.  The  channel  of  a  river  looks  as  if  made /or 
the  river  although  it  is  made  hj  it ;  the  fine  layers  and  beds  in  a 
deposit  of  sand  often  look  as  if  they  bad  been  sorted  and  tdfted  and 
levelled  designedly;  the  sides  and  angles  of  a  crystal  exactly 
resemble  similar  forms  designed  by  man ;  bnt  we  do  not  therefore 
conclude  that  these  effects  have,  in  each  individual  case,  required 
the  directing  action  of  a  creative  mind,  ca  see  any  di£Goulty  in  tbeiz 
being  produced  by  natural  Law. 

Let  Ufl,  however,  leave  this  general  argument  for  a  while,  and 
turn  to  another  special  case  which  our  author  appeals  to  as  con- 
clusive against  Mr.  Darwin's  views.  "Beauty  is  as  great  a 
stumbling-block  to  the  Duke  trf  Argyll  as  "  contrivance. '  Ho 
cannot  conceive  a  system  of  the  Universe  so  perfect  as  aecesauily 
to  develops  every  form  of  Beauty,  bnt  snppoeee  that  when  anything 
specially  beautiful  occurs,  it  is  a  step  beyond  what  that  ^^m 
could  have  produced,  something  wHcb  the  Uieator  has  added  for  his 
own  delectation. 

Speaking  of  the  Humming  Birds,  the  Dote  of  Argyll  says ; 
"  In  the  first  place,  it  is  to  be  observed  of  the  whole  group  toat 
there  is  no  connection  which  can  be  traced  or  conceived  between 
the  splendour  of  the  hammiug  birds  and  any  iimction  eee^itial  to 
their  life.  If  there  wore  any  such  connection,  that  splendour  could 
not  be  confined,  as  it  almost  exclusively  is,  to  only  one  sex.     The 
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female  birds  are  of  conrae  not  jdaoed  at  any  disttdTantage  in  tha 
straggle  for  eustence  by  their  more  sombre  coloming."  And  after 
describing  the  Tarious  omaioeinto  of  these  birds,  he  says :  "  Here 
ornament  and  variety  of  form,  and  these  for  their  own  sake,  is  the 
only  principle  or  rnle  with  reference  to  which  Creative  Power 
seems  to   have  worked  in  these  wonderful  and  beantifol  birds. 

A  crest  of  topaz  is  no  better  in  the  Btmggle  for 

existence  than  a  crest  of  sapphire.  A  frill  ending  in  spangles  of 
the  emerald  is  no  better  in  the  battle  of  life  than  a  &ill  endmg  in 
spangles  of  the  mby.  A  tail  is  not  affected  for  the  parpoaes  of 
ffigh^  whether  ita  marginal  or  its  central  feathers  are  decoratod 

with  white. Mere  beanty  and  mere  variety  for 

their  own  sake,  are  objects  which  we  OTUselves  seek  when  we  can 
make  the  Forces  of  Natnre  sabordinate  to  the  attainment  of  them. 
There  seems  to  be  no  conceirable  reason  why  we  should  donht  or 
qnestion  that  these  are  ends  and  aims  also  in  the  forms  given  to 
uviM  orgooiams."* 

Here  the  statement  that  "no  connection  can  be  conceived 
between  the  s^ilendonr  of  the  hamming  birds  and  any  fonctioa 
essential  to  their  life;"  is  met  by  the  £ict  that  Mr.  Darwin  has  not 
only  conceiTed  bat  has  shown,  both  by  observation  and  reasoning, 
how  beauty  of  coloni  and  form  may  have  a  direct  influence  on  the 
moat  important  of  all  the  fonctions  of  life,  that  of  reproduction. 
In  the  variations  to  which  birds  are  subject,  any  more  brilliant 
coloor  than  usual  would  be  attractive  to  the  females,  and  would 
lead  to  the  individuals  so  adorned  leaving  more  than  the  average 
number  of  offspring.  Experiment  and  observation  have  shown 
that  this  kind  of  sexual  selection  does  actually  take  place,  and  tho 
laws  of  inheritance  would  necessarily  lead  to  the  farther  develop- 
ment  of  any  individual  peculiarity  that  was  attractive,  and  tbos  the 
splendour  of  the  hamming  birds  is  directly  connected  with  their 
very  existence.  It  is  true  that  "  a  crest  of  topaz  may  be  no  better 
than  a  crest  of  sapphire,"  but  either  of  these  may  be  much  better 
than  no  crest  at  all ;  and  the  different  conditions  under  which  the 
parent  form  mast  have  existed  in  different  parts  of  its  range,  will 
have  determined  differ^t  variations  of  tint,  either  of  whidi  were 
advantageous.  The  reason  why  female  birds  are  not  adorned  with 
equally  brilliant  plumes  is  sufficiently  clear ;  they  would  be  inju- 
rioos  by  rendering  their  possessors  too  conspicuous  during  iucubft- 
tion.  Survival  of  the  fittest  has  therefore  favoured  the  development 
of  those  dark  green  tints  on  the  upper  suriace  of  so  many  female 
humming  birds,  which  are  most  conducive  to  their  protection  while 
the  important  functions  of  hatehing  and  rearing  the  young  are 
being  carried  on.     Keeping  in  mind  the  laws  of  mnltiplicati<Bi, 
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Tariation,  and  sorriTal  of  the  fittest  which  are  tor  erer  in  action, 
these  TBiied  developmentB  of  beauty  and  harmonionB  adjustments 
to  conditions,  are  not  only  conceirable  bnt  demonstrable  resnlta. 

The  Duke's  arenment  is  solely  founded  on  the  supposed  analof^ 
of  the  Creator's  nrnid  to  oara  as  regards  the  love  of  Beanty  for  its 
own  Bake  j  bnt  if  this  analogy  is  to  be  trosted,  then  there  ought^to 
be  no  natonl  objects  which  are  disagreeable  or  nngracefdl  in  oiir 
eyes.  And  yet  it  is  undoubtedly  the  iact  that  there  are  many 
such.  Just  as  surely  as  the  Horse  and  Deer  are  beautifiil  and 
giacefal,  the  Elephant,  lUiinoceros,  and  Oamel  are  the  reverse. 
The  majority  of  Monkeys  and  Apes  are  not  beautiful ;  the  majority 
of  Birds  have  no  beauty  of  colour ;  a  vast  number  of  Insects  and 
lieptilee  are  positiTely  ugly.  Now,  if  the  Creator's  mind  is  like 
oars,  whence  this  uglmess  P  It  is  useless  to  say  "that  is  a  mystery 
we  cannot  explain,"  because  we  have  attempted  to  explain  one-half 
of  creation  by  a  method  .that  will  not  apply  to  the  other  half.  We 
know  that  a  man  with  the  highest  taste  and  vnth  unlimited  wealth 
practically  does  abolish  all  nngracefnl  and  disagreeable  forms  and 
colours  from  his  own  domains.  If  the  beanty  of  creation  is  to  be 
explained  by  the  Creator's  love  of  beauty,  we  ore  bound  to  ask  why 
he  has  not  banished  deformity  &om  the  earth,  as  the  wealthy  and 
oilightened  man  does  &om  his  estate ;  and  if  we  can  get  no  satis- 
fitctory  answer,  we  shall  do  well  to  reject  the  explanation  offered. 
Again,  in  the  case  of  dowers,  which  are  always  especially  referred 
to  as  the  surest  evidence  of  beauty  being  an  end  of  itself  in  creation, 
the  whole  of  the  facts  are  never  fairly  met.  At  least  half  the 
plants  in  the  world  have  not  bright-cobuied  or  beautiful  flowers, 
and  Mr.  Darwin  has  lately  arrived  at  the  wonderfiil  generalization 
that  flowers  have  become  Iseautiful  Sitlely  to  attract  insects  to  assist 
in  their  fertilization.  He  adds,  "i  have  come  to  this  conclusion 
&om  finding  it  an  invariable  rule  that  when  a  flower  is  fertilized 
by  the  wind  it  never  has  a  gaily-coloured  corolla."*  Here  is  a  nkoet 
wonderful  case  of  beauty  being  vsefvl  when  it  might  be  least 
expected.  But  mncb  more  is  proved;  for  when  beauty  is  of  no 
use  te  the  plant  it  is  not  given.  It  cannot  he  imagined  to  do  any 
harm.  It  is  simply  not  necessary,  and  is  therefore  vrithheldl 
We  ought  sorely  to  nave  been  told  now  this  &ct  is  consistent  with 
beauty  being  "an  end  in  itself,"  and  with  the  statement  of  its 
being  given  to  natural  objects  "  for  its  own  sake." 

Let  us  now  consider  another  of  the  Duke's  objections  whidi  he 
thus  sets  forth : — 

"  Mr.  Darwin  does  not  pretend  to  hav^  discovered  any  law  or 
rule  according  to  which  new  Forms  have  been  bom  from  old  Forms. 
He  does  not  hdd  that  outward  conditions,  however  changed,  are 
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t  to  aooonnt  fi»  tiiem His  theory  seems 

to  be  far  better  than  a  mere  theory — to  bo  an  eetablished  acdeiitific 
trath — in  so  fiir  as  it  accoimts,  in  part  at  least,  for  the  anocen  and 
eetablisbment  and  spread  of  new  Forms  when  they  have  arisen. 
Bat  it  doea  not  even  suggest  the  law  under  which,  or  by  or  accord- 
ing to  which,  such  new  Forms  are  introduced.  Natural  Selection 
can  do  nothing,  except  with  the  materials  presented  to  its  hands. 
It  cannot  select  except  among  the  things  open  to  selection.  .  .  . 
Strictly  speaking,  therefore.  Mi.  Darwin's  theory  is  not  a  theory 
on  the  (mgin  of  ^)edes  at  all,  bat  only  a  theory  on  the  causes 
which  lead  to  the  relative  success  oi  failure  cf  sudi  new  forma  as 
may  be  bom  into  the  world."" 

In  this  and  many  other  passages  in  his  work  the  Duke  of 
Argyll  sets  forth  his  idea  of  Creation  as  a  "  Creation  by  birth,"  but 
mamtaina  that  each  birth  of  a  new  form  &om  par^ta  differing  fiom 
itself,  has  been  produced  by  a  special  interference  of  the  Creator  in 
oti&t  to  direct  the  process  of  development  into  certain  channels ; 
that  each  new  speciee  is  in  &ct  a  "special  creation,"  altboo^ 
brought  into  existence  through  the  ordinary  laws  of  reproduction. 
He  maintains  therefore  that  we  laws  of  mnltiphcatioQ  and  variatioD 
cannot  famish  the  right  kinds  of  materials  at  the  right  times  for 
natural  selection  to  work  on.  I  beheve  that  it  can  be  logically 
proved  £rom  the  six  axiomatic  laws  before  laid  down,  that  saui 
materials  would  he  furnished ;  but  I  pref^  to  show  that  there  are 
abundance  of factt  which  prove  the  same  thing. 

The  experience  of  alt  cultivators  of  plants  and  breedeiB  of 
ftnimftla  shows,  that  when  a  sufficient  number  of  individuals  are 
produced  variations  of  any  required  kind  can  always  be  met  wit^ 
Un  this  depends  the  possibility  of  obtaining  Iseeds,  racee,  and  fixed 
varieties  ra  animals  and  plsnte,  uid  it  is  found  that  any  one  form  of 
variation  may  be  accumulated  by  selection  without  materially  affect- 
ing the  other  characters  of  the  speciee ;  each  wenu  to  vary  in  the 
one  required  direction  only.  For  example,  in  turnips,  radiaheo, 
potatoes,  and  carrots,  the  root  or  tuber  varies  in  size,  colour,  form, 
and  flavour,  while  the  foliage  and  flowers  seem  to  remain  almost 
stationary ;  in  the  cabbage  and  lettuce,  on  the  contrary,  the  foliage 
can  be  modified  into  various  forms  and  modes  of  growth,  t£e 
root,  flower,  and  fruit  remaining  little  altered ;  in  the  cauliflower 
and  brocoh  the  flower  beads  vaiy ;  in  the  garden  pea  the  pod  only 
changes.  We  get  innumerable  forms  of  &uit  in  the  apple  and  pear, 
while  the  leaves  and  flowers  remain  undiatinguiBhable ;  the  same 
occurs  in  the  gooseberry  and  garden  currant,  DirecUy  however 
(iu  the  very  same  genus')  we  want  the  Sower  to  vair  in  the  Bibee 
aanguineum,  it  does  so,  although  m^  cultivation  for  hundreds  of 
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jeeta  has  not  modnced  marked  diffeieocee  in  the  ftowers  of  SibeB 
groBSolaris.  When  fashion  demands  any  particular  change  in  the 
torm,  or  size,  or  colour  of  a  flower,  sofQcient  Tariation  always  oocdtb 
in  the  right  direction,  as  is  shown  by  our  n»e8,  anricnlaa,  and  ger- 
aniums,' when,  as  recently,  ornamental  leaves  come  into  &shion 
BnfBcient  variation  is  found  to  meet  the  demand,  and  we  have  Eoaed 
pelargoninms  and  vari^ated  ivy,  and  it  is  discovered  that  a  host  of 
our  conunonest  shmbe  and  herbaceous  plants  have  taken  to  vary  in 
this  direction  just  when  we  want  them  to  do  so !  This  rapid  varia- 
tion is  not  confined  to  old  and  well-known  plants  subjected  for  a 
long  series  of  generations  to  cnltivation,  but  the  Sikhim  Bhododen- 
dzons,  the  Fuchsias  and  Galoeolarias  from  the  Andes,  and  the 
PeLargoniuniB  &om  the  Gape  are  equally  acoimmodating,  and  vary 
JDst  when  and  where  and  how  we  require  them. 

Turning  to  animals  we  find  equally  striking  examples.  If  we 
want  any  special  qnahty  in  any  anmud  we  have  tmly  to  breed  it  in 
aufi^oiemt  qnantitieB  and  wattdi  carefully,  aai  the  required  variety  is 
altoays  found  and  can  be  increased  to  almost  any  desired  extent. 
In  Sheep  we  get  flesh,  fat,  and  wool ;  in  Cows,  milk ;  in  Horses, 
colour,  strength,  size  and  speed ;  in  Poultry,  we  have  got  almost  any 
variety  of  colour,  curious  modifications  of  plumage,  and  the  capadi^ 
of  perpetual  ^g-Iaying.  In  Pigeons  we  have  a  still  more  remarkable 
proof  of  the  univereality  of  variation,  for  it  has  been  at  one  time  or 
another  the  fiincy  of  breeders  to  change  the  form  of  every  part  of 
these  birds,  and  they  have  never  found  the  required  variations 
absent.  The  form,  size,  and  shape  of  bill  and  feet,  have  been 
changed  to  such  a  degree  as  is  found  only  in  distinct  genera  of  wild 
lards ;  the  number  of  tail  feathers  has  been  increased,  a  cbaractet 
which  is  generally  one  of  the  most  permanent  nature  and  is  of  high 
importance  in  Uie  classification  of  birds ;  and  the  sise,  the  colour,  and 
the  habits  have  been  also  changed  to  a  marvellous  extent.  In  Dogs, 
the  degree  of  modification  and  the  facility  with  which  it  is  effected 
is  almost  equally  apparent.  Look  at  the  constant  amount  of 
Variation  in  opposite  directions  that  must  have  been  going  on  to 
develope  the  poodle  and  the  greyhound  tram  the  same  original 
stock  r  Instincts,  habits,  intelligence,  size,  speed,  form,  and  colour, 
hare  always  varied  as  needed  to  produce  the  races  whi<^  the  wants 
or  &acie6  or  passionB  of  men  may  have  led  them  to  desire. 
'Whether  they  wanted  a  bull-dog  to  torture  another  animal,  a  grey- 
hound to  catch  a  Imie,  or  a  bloodhound  to  hunt  down  their  oppressed 
fellow-creatures,  the  required  variations  have  always  appeared. 

Now  this  great  mass  of  &cta,  of  which  a  mere  sketch  has  been 
here  given,  are  fully  accounted  for  by  the  "  Law  of  Variation  "  as 
laid  dovm  at  the  commencement  of  this  pper.  Univereal  variar 
bility, — small  in  amount  but  in  every  direction,  ever  fluctuating  about 
a  mean  condition  until  made  to  advance  in  a  given  direction  by 
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"  selection  "  natujal  or  artificial, — ie  the  simple  baeia  kat  the  indefinite 
modification  of  the  forma  of  life ; — partial,  imlialaQced,  and  con- 
Beqnentl^  imstaUe  modifications  being  produced  by  man,  vbile 
those  developed  under  the  imrestxained  action  of  natural  laws,  are 
at  every  step  self-adjusted  to  external  conditions  by  the  dying  ont 
of  all  miadjnsted  forms,  and  are  therefore  Btable  and  comparatively 
permanent.  To  be  consistent  in  his  views  the  Dnke  of  Argyll  must 
ma'T'tfti"  that  every  one  of  the  variations  that  have  rendered 
possible  ih»  changes  produced  by  man,  have  been  determined  at  the 
right  time  and  place  by  the  will  of  the  Creator.  J<^ve^  race 
produced  by  the  florist  or  the  breeder,  the  dog  or  the  pigeon  uncier, 
the  ratcatcher,  the  sporting  man,  or  the  slave-hunter,  mast  hare 
beoi  provided  for  by  varietiee  occairing  when  wanted,  and  as  these 
variations  were  never  withheld  it  woold  appear  as  if  the  sanction  of 
an  allwise  and  all-powerful  Being  had  been  given  to  that  which  the 
highest  hnman  minds  consider  to  be  trivial,  mean,  or  debasing. 

This  appears  to  be  a  complete  ansvrer  to  the  theory,  that  varia- 
tion sufficient  in  amount  to  be  accumulated  in  a  given  direction 
must  be  the  direct  act  of  the  creative  mind,  but  it  is  also  sufficiently 
condemned  by  being  so  entirely  unnecessary.  The  facility  with 
which  man  obtains  new  races,  depends  chiefly  upon  the  nnmber  of 
individufJs  he  can  procure  to  select  &om.  When  hnndreds  of  florists 
or  breeders  are  all  aiming  at  the  same  object  the  work  of  change  goes 
on  rapidly.  But  a  conunon  species  in  nature  contains  a  tbousand- 
fbld  more  individuals  than  any  domestic  race,  and  survival  of  the 
fittest  must  tinerringly  preserve  all  that  vary  in  the  ri^t  direction 
not  only  in  obvious  characters  but  in  minute  details,  not  only  in 
extemsi  but  in  internal  OTgans ;  so  that  if  the  materials  are 
sufficient  for  the  needs  of  man,  there  can  be  no  want  of  them  to 
fulfil  the  grand  purpose  of  keeping  up  a  supply  of  modified 
organisms  exactly  adapted  to  the  changed  conditions  that  are 
alw^  occurring  in  the  inorganic  world. 

Having  now,  I  beheve,  fairly  answered  the  chief  objections  of  the 
■  Puke  of  Argyll,  I  proceed  to  notice  one  or  two  of  those  adduced  in 
an  able  and  argumentative  essay  on  the  "  Origin  of  Species  "  in  the 
July  number  of  the  '  North  British  Eeview.'  The  vniter  first 
att^pta  to  prove  that  there  are  strict  limits  to  variation.  When 
we  begin  to  select  variations  in  any  one  direction,  the  process  is 
oconparatively  rapid,  but  after  a  considerable  amount  of  change 
has  been  efiected  it  becomes  slower  and  slower  till  at  length  its 
limits  are  reached,  and  no  care  in  breeding  and  selection  can  produce 
any  farther  adrance.  The  race-hotse  is  chosen  es  an  example. 
It  is  admitted  that,  with  any  ordinary  lot  of  horses  to  be^in 
with,  careful  selection  would  in  a  tew  years  make  a  great 
improvement,  and  in  a  comparatively  short  time  the  standard 
of  our  beet  racers  might  be  reached.    But  that  stwidard  has 
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not  for  man;  years  been  materially  mieed,  aldioncli  nnlinuted 
wealtii  and  enesTgy  are  expended  in  the  attempt.  This  b  hdd 
to  prore  that  ihet«  are  definite  Umita  to  variation  in  any  gpectal 
direction,  and  that  we  have  no  reason  to  snppcee  that  mere 
time,  and  the  selectiTe  process  being  carried  on  oy  natnral  law, 
could  make  any  material  difference.  Bnt  the  writer  does  not 
perceiTe  that  this  argument  fails  to  meet  the  real  qne&idon,  whic^ 
IB,  not  whether  indefinite  and  nnlimited  change  in  any  or  all 
directions  is  poesihle,  bnt  whether  such  differences  aa  do  occnr  in 
nature  could  We  been  produced  by  the  accnmnlation  of  rariatitHU 
1:^  selection.  In  the  matter  of  speed  a  limit  of  a  definite  kind  aa 
regards  land  animals  does  exist  in  natnre.  All  ihe  swiftest  p.niirmln 
—deer,  antelopes,  hare^  foxes,  lions,  leopards,  horses,  zebras,  and 
many  others,  nave  reached  very  nearly  t£e  same  degree  of  speed. 
Although  the  swiftest  of  each  must  liave  been  for  agee  preeerred, 
and  the  slowest  must  hare  perished,  we  hare  no  reason  to  believe 
there  is  any  advance  of  speed.  The  pcssiUe  limits  nuder  existing 
conditions,  and  perhaps  under  possible  terrestri^  conditions,  has 
been  long  ago  reached.  In  cases,  however,  where  this  limit  had 
not  been  so  nearly  reached  as  in  the  horse,  we  have  been  enabled  to 
make  a  more  marked  advance  and  to  prodnce  a  greater  diff^ence  of 
form.  The  wild  dog  is  an  animal  that  hunts  much  in  company, 
and  trosts  more  to  «idnrance  than  to  speed.  Man  has  produced 
the  greyhound,  which  differs  much  more  from  the  wolf  or  the 
dingo  than  the  racer  does  from  the  wild  Arabian. 

Again,  it  is  objectad  that  the  Fout«r  or  the  Fan-tail  pigeon 
cumot  be  farther  developed  in  the  same  direction.  YKriation  seems 
to  have  reached  its  limits  in  these  birds.  But  e»  it  has  in  nature. 
The  Fan-tail  has  not  only  more  tail  feathers  than  any  of  the  three 
hondred  and  forty  existing  species  of  pigeons,  but  more  Uian 
any  of  the  eight  thousand  known  species  of  birds.  There  is,  of 
course,  some  Bmit  to  the  number  of  feathers  of  which  a  tafl  nse- 
fol  for  flight  can  consist,  and  in  the  Fan-tail  we  have  probably 
reached  wst  limit.  Many  birds  have  the  ceeophaguB  or  the  skin 
of  the  neck  more  or  less  dilatable,  but  in  no  known  bird  is  it  bo 
dilatable  as  in  the  Pouter  pigeon.  Here  agun  the  possible  limits 
compatible  with  a  healthy  existence,  has  probably  been  reached.  In 
like  manner  the  differences  in  the  size  and  fonn  of  the  beak  in  the 
various  breeds  of  the  domestiG  Pigeon,  is  greater  than  that  betwe^i 
the  extreme  forms  of  beak  in  the  various  g^era  and  snb&milies  of 
the  whole  Pigeon  tribe.  From  these  fEicts,  and  many  others  of  the 
same  nature,  we  may  fairly  infer,  that  if  rigid  selection  were 
applied  to  anv  organ,  we  could  in  a  comparatively  short  time 
produce  a  mucn  greats  amount  of  diange  tMn  that  which  occon 
between  species  and  species  in  a  state  of  natnre,  since  the  differences 
wlu<^  we  do  produce  are  often  oomparable  with  those  which  exist 
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between  distinct  genera  or  distinct  familiee.  The  facte  addooed 
by  the  writer  of  flue  article,  of  the  definite  limits  to  Tariability  in 
certain  directions  in  domestunted  animals,  are  no  objection  wbatevei 
to  the  view  that  all  the  modificationB  which  exist  in  nature  have 
heea  produced  by  the  aocnmnlation  by  natural  selection  of  small 
and  useful  rariatwoe,  once  those  rery  modifications  have  equally 
definite  and  very  simiJar  limits. 

To  another  of  this  writer's  objections  —  £hBt  by  Professor 
Thomson's  calculations  the  snn  can  only  have  existed  in  a  solid 
etate  500  millions  of  years,  and  that  toerefore  time  would  not 
suffice  for  the  slow  process  of  development  of  all  living  organisms — 
it  is  hardly  necessary  to  reply,  as  it  cannot  be  serionsly  contended, 
either  that  this  calculation  nas  any  elums  to  even  approximate 
accuracy,  or  that  the  process  of  chiuige  and  development  may  not 
have  beem  sufficiently  rapid  to  have  occurred  within  that  period. 
His  objection  to  the  Classification  argument  is,  however,  more 
plausible.  The  uncertainty  of  opinion  among  Naturahsts  as  to 
which  are  speciea  and  which  varieties,  is  one  of  Mr.  Darwin's  very 
strong  armaments  that  these  two  names  cannot  belong  to  things 
qnite  distinct  in  nature  and  origin.  The  Heviewei  says  that  this 
argument  is  of  no  weight,  because  the  works  of  man  present  exactly 
tiie  same  phenomena,  and  he  instances  patent  inventionB,  and  the 
excessive  difficulty  of  determining  whetuer  they  are  new  or  old. 
I  accept  the  anally,  and  mflintain  that  it  is  all  in  &Tonr  of  Mr. 
Darwin's  views.  For  are  not  all  inventions  of  the  same  kind  directly 
affiliated  to  a  common  ancestor.  Are  not  improved  Steam  Engines 
or  Clocks  the  lineal  descendants  of  some  existing  Steam  Engine  or 
Clock  ?  Is  there  ever  a  new  Creation  in  Art  or  Science  any  more 
than  in  Nature?  Did  ever  patentee  absolutely  originate  any 
complete  and  entire  invention,  no  portion  of  which  was  derived 
&om  anything  that  had  been  made  or  described  before?  .  It  is 
therefore  clear  that  the  difificolty  of  distinguishing  the  various 
classes  of  inventions  which  claim  to  be  new  is  of  the  same  nature 
as  the  difficulty  of  distingaisliing  varieties  and  spedes,  because 
neither  are  absolute  new  creations,  but  both  are  alike  descendants 
of  pre-existing  forms,  from  which  and  &om  each  other  they  differ 
by  varying  and  often  imperceptible  degrees.  It  appears  then,  that 
however  plausible  this  writer  s  objections  may  seem,  whenever  he 
descends  from  generalities  to  any  specific  statement,  his  suppcaed 
difficulties  tnm  out  to  be  in  reality  strongly  confirmatory  of 
Mr.  Darwin's  view. 

I  cannot  conclude  this  paper  without  expresedng  my  admu^tion 
of  the  manner  in  which  many  subjects  are  treated  in  the  "  Reign 
of  Zaw."  With  the  definition  and  limitation  of  the  term  "  Super- 
natural,'' I  cOTdially  ^ree.  The  exposition  of  the  mechanism  of 
ffight  is  in  every  respect  admirable ;  and  the  views  on  the  Political 
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488  ItUernatwttal  Et^tOnUow.  [Oct., 

and  Social  aapecte  of  the  Free  I^bonr  question  are  calcnkted  to 
do  mnch  good,  and  to  draw  attention  to  a  eabject  o£  the  highest 
importance.  The  want  of  equal  snccees  in  treating  the  qnestioa 
of  the  Origin  of  Species,  is  no  donbt  due  to  the  excessively  vsried 
and  coni^x  natore  of  the  phenomena  presented  bj  organized 
beings.  Fnlly  to  grasp  what  la  involred  in  that  question  demands 
a  knowledge  o{  details,  which  it  requires  years  of  study  to  amass ; 
and  withont  encli  knowledge  the  acutest  and  most  comprahenave 
intellect  will  not  suffice  to  solve  so  intricate  a  ptohlom. 


n.    INTEENATIONAL  EXHffilTIONS. 

By  F&sD.  Chas.  Danvsbs,  M.8.E. 

At  the  close  of  another  grand  International  Exhibition  we  may 
well  pause  for  a  while  and  consider  how  far  these  greitt  displays  of 
the  works  of  industry  have  Mfilled  the  objects  for  which  they  were 
first  established.  The  thirteenth  Paris  Indoatrial  Exhibition,  ^d 
the  second  International  collection  of  works  of  art  and  industry 
which  has  been  held  in  that  city,  is  now  within  a  few  days  of  its 
termination ;  and  we  coay,  therefore,  for  all  practical  purposes, 
speak  of  it  as  a  thing  of  the  past.  Whatever  articles  of  exhibition 
it  may  have  contained  that  were  conmdered  especially  deserving  of 
remark  have  long  since  been  reported  on,  and  the  Exhibitors  have 
been  awarded  such  prizes  as  the  respective  juries  have  thought  fit 
to  recommend.  The  building  will  yet  remain  open  for  a  short 
time  longer,  and  then  the  work  of  removal  and  demolition  will 


lefore  making  any  special  alluEdon  to  the  Paris  Exhibition,  it 
is  our  present  intention  to  take  a  hasty  glance  at  the  origin  and 
growth  of  Exhibitions  ^erall^,  and  the  measures  which  preceded 
the  first  International  Exhibitipn.  We  are  indebted  for  much  of 
OUT  information  on  this  subject  to  a  Report  on  the  Paris  Exhibition, 
drawn  up  for  theSocietyof  ArtsbyM.Digby  Wyatt,  Esq.,  in  1849; 
and,  with  reference  to  Exhibitions  in  EDgland,  to  the  Omcial  Cata- 
logue of  the  International  Exhibition  of  London,  pablished  in  1862. 
Industrial  Exhibitions  in  their  early  youth  may  have  been 
content  with  a  pedlar's  pack,  the  travelling  show-van,  or  a  booth  at 
a  fair ;  but  as  soon  as  tuey  gave  np  their  gipsy  life  they  b^an  as 
national  displays.  It  was  long  before  the  growing  free-trade  spirit 
of  the  age  allowed  them  to  become  international,  ^though  museums 
did  occasionally  dabble  in  the  products  of  foreign  industry,  and  a 
ca^ogue  of  curiosities  exhibited  at  the  pablic  theatre  of  Leyden,  in 
1 699,  gives  an  amusmg  account  of  one  of  these  early  Exhibitions. 
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In  the  fifth  year  of  the  French  Bepnblic  (1797)  the  Marqnjs 
d'Ayeze  waa  requested  by  the  Mmiater  of  the  Interior  to  nndertake 
the  office  of  GommiBaioner  to  the  Manuikctiires  of  the  QobeUns 
(tapeatries),  of  Sevres  (china),  and  of  the  Savonnerie  (caipeta). 
Od  TiBitiitg  thoee  eetabUshmentB  the  marquis  found  the  workshops 
deserted ;  for  the  artisans  had  been  in  a  starving  condition  for  two 
Tears,  while  the  warehonsee  were  fall  of  the  results  of  their  labonis. 
It  then  occnired  to  him  that  if  these  and  other  objects  of  indnstr; 
could  be  collected  together  into  one  large  Exhibition,  a  etimolus 
might  be  given  to  the  native  industry,  and  thus  relief  be  afforded 
to  the  sufRsring  workmen.  This  plan  was  approved  by  the  Minister 
of  the  Interior,  and  the  chateau  of  St.  Cloud  was  appropriated  to 
the  purpose.  Before  the  day  fixed  for  public  admission  a  numb^ 
of  distinguished  persons  in  Paris  and  many  foreigners  visited  the 
Exhibition,  and  made  purchases  sufficient  to  aSbrd  some  temporary 
relief  to  the  necessitiee  of  the  workmen.  On  the  morning  of  the 
day  fixed  for  the  opening,  however,  the  walls  of  the  city  were  pla- 
carded with  the  decree  of  the  Directory  for  the  expulgion  of  the 
nobihty ;  the  chateau  of  St.  Cloud  was  given  into  the  custody  of  a 
company  of  dragoons,  the  Marquis  d'Aveze  was  in  the  proscribed 
list,  and  thus  ended  the  scheme  which  had  begun  with  so  much 
promise.  Early  in  the  following  year,  however,  on  his  return  &om 
proscription  to  Paris,  the  marquis  resumed  his  labours.  The  place 
selected  for  the  Exposition  was  the  Maison  d'Orsay,  Hue  de 
Varennes,  Ko.  667 ;  and  it  proved  so  attractive  and  succesafnl 
that  the  Government  detennmed  to  adopt  the  idea  and  to  car^  it 
out  on  a  grand  scale.  An  admirable  opportunity  was  afforded  on 
the  return  of  Kapoleon  from  the  successful  lamination  of  the 
Italian  ware ;  and  on  the  same  spot  in  the  Champ  de  Mars  on 
which  the  army  had  celebrated  the  inauguration  of  Italian  spoils, 
and  only  six  weeks  after  that  Skie,  the  nation  erected  the  "  Temple 
of  Industry,"  around  which  were  arrayed  sixty  porticoes  filled 
with  objects  of  use  or  beauty.  The  i^Jiibition  remained  open 
only  during  the  last  three  complementary  days  of  the  sixth  year  of 
the  Bepul^c:  but  it  excited  the  greatest  enthusiasm  throughout 
the  country.  The  merits  of  the  several  Exhibitors,  who  numbered 
110  in  all,  were  entrusted  to  the  decision  of  a  jury  composed  of 
nine  men,  distiuguished  in  science  and  in  art ;  and  this  plan  wa^ 
found  to  work  so  well  that  it  was  continued  in  subsequent  Expo- 
sitions, the  only  change  being  an  increase  in  the  number  of  the 
jurors. 

The  Bucc^s  of  this  Exposition  was  so  complete  that  the  Executive 
determined  in  fatuie  to  have  an  Exposition  every  year,  which  should 
include  also  the  provinces.  Accoraingly  they  addressed  letters  to 
the  prefets  of  departments,  requesting  them  to  form  committees 
whose  office  it  snonld  be  to  determine  what  local  products  were 

2  K  2 


490  InUmatumal  ExhibUumt.  [Oct, 

worthy  of  b^ng  forwarded  to  Paris  at  the  pnblic  ezpeoBe,  and  of 
becoming  eligible  to  compete  for  a  prize  edttur  of  20  silTer  medale^ 
offered  ay  the  GoTemment,  or  of  one  gold  medal  to  be  awarded  to 
anyone  who  should  have  opposed  the  most  formidable  riTaky  to 
BritiBh  mann&ctnre. 

Although  it  had  been  decided  to  have  annual  Sipositione,  there 
was  nerertHelees  an  interval  of  three  years  between  the  first  and 
the  second  official  Exposition,  which  latter  took  place  in  the  quad- 
rangle of  the  Lonvre,  in  1801,  nnder  elegant  porticoes  erected  for 
the  occastOQ.  Two  htmdred  and  twenty  nine  Exhibitors  were 
admitted  to  the  competition.  Seven  who  had  already  obtained  gold 
medals  were  set  aside,  and  the  dght  beet  manaiactiirers  placed  in 
the  second  order  in  1798  were  separated  from  the  list-,  in  order  to 
reeerre  the  mlver  medals  for  th^r  equals  in  indostry ;  and  hence 
arose  the  custom  of  voting  only  connnnation  of  previous  rewards 
in  &vonT  of  those  who  honourably  maintained  their  already 
acquired  position.  It  was  on  this  occasion  that  Jacqnard  obtained 
a  bronze  medal,  and  subsequently  an  annuity  of  1,000  francs,  which 
was  ultimately  increased  to  6,000  francs. 

The  next  Bxposition  was  hold  on  the  same  spot  in  the  following 
year,  and  in  it  the  number  of  Exhibitors  had  again  doubled, 
amounting  to  540,  The  Exposition  had  by  this  time  lost  its 
excltudve  and  aristocratic  chuactet:  articles  in  common  demand 
were  Urgely  exhibited,  and  among  the  strikmg  features  of  the 
collection  were  the  extended  application  of  mechanical  and  che- 
mical science  to  lacilitate  production,  and  consequently  to  reduce 
the  price  of  articles  in  popular  demand.  Twenty-two  gold  medals 
were  distributed  for  such  inventions  or  improvements  as  the 
hydranlic-ram  of  Mont";olfier,  the  stockine-frajne  of  Aubert ;  the 
silk-spinning  machine  of  Yaucanson,  and  tbe  chemical  prodncts  of 
Decroisilles  of  £otien,  and  Amfry  EUid  Darcet  of  Paris.  One  of 
the  immediate  results  of  the  extended  popularity  of  these  Expositions 
was  the  establishment  of  the  'Sod^te  d'Kncouragement,  which 
afterwards  greatly  assisted  in  developing  the  inventive  genius  trf 
France,  and  in  the  appUcation  of  abstract  science  to  the  wants  and 
requirements  of  manubctures.  This  was  followed  by  the  fourth 
Exposition,  in  1806,  in  which  appeared  for  the  first  time  the  piinted 
cottons  of  Mulhausen  and  Logelbach.  The  manuiactnre  <^  iron  by 
the  aid  of  coke  instead  of  charcoal,  and  that  of  steel  by  an  improved 
process,  and  the  appUcation  oi  the  power  of  transferring  ornaments 
from  copper-plates  to  the  surface  of  porcelain,  were  amongst  the 
improvements  which  there  marked  the  progress  of  manu&cturee. 

An  interval  of  thirteen  years  took  place  between  the  fourth  and 
the  fifth  Expoffltions.  The  leading  feature  in  the  fifth  Exposition 
was  the  improvement  in  the  art  of  metallurgy ;  the  great  iron- 
wcurks  of  tlie  Loire  contributed  excellent  castings,  whilst  the  forges 
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of  QroesottvTe  (dOTiartment  of  Cher)  sent  specumeiiB  of  rolled  iroo. 
Foot  yean  after  uiig  the  sixth  Expoeitiou,  hdd  in  1823,  marked 
the  progress  which  had  beeQ  maoe  in  the  application  of  the 
improved  mann&ctare  of  iron  to  machinery  and  constraction,  and 
the  coosequent  development  of  Civil  Engineering  as  a  profession. 
A  model  of  the  first  French  Suspension  Bridge,  designed  by  Messrs. 
S6gain,  intended  to  cross  the  Khone  between  Tain  BJid  Tonmon, 
was  there  exhibited.  After  another  interval  of  foar  years,  the 
seventh  Exposition  was  opened  on  Ist  Angnst,  1827.  The 
collection  exhibited  showed  the  influence  which  steam,  aa  a  motive 
power,  was  begimiing  to  exert  on  mannfactnreB,  both  by  improving 
their  quality,  and  cheapening  the  cost  of  their  production. 

The  eighth  Expoeitiou  was  opened  in  the  Place  de  la  Concorde, 
on  1st  May,  1834.  Among  the  chief  novelties  exhibited  there 
may  be  mentioned  paper-hangings  printed  from  cylinders,  by 
Znber,  of  Mnlhansen ;  the  revival  of  the  arts  of  enamel  and  niello 
by  Wagn» ;  the  formation  of  elastic  tifisnee  by  means  of  india- 
rabber ;  the  revival  of  the  art  of  wood-engraving,  and  the  attempt 
to  rival  the  excellence  of  Bonle  and  Eie^ner  in  marqneterie  and 
inlaid  work. 

The  ninth  Exposition,  held  in  1839,  illostrated  the  steady 
development  of  sncceas  in  manufactnres  in  the  prodnction  of  vast 
qoantities  of  goods  at  the  lowest  prices,  a  practice  which  had  not 
previonsly  foond  much  favonr  in  Iranoe.  j^ive  years  after  this  the 
tenth  Exposition  was  opened  on  Ist  May,  1844,  and  it  is  said  to 
have  been  the  most  successfol  of  the  series,  and  ta  have  illustrated 
in  the  most  decided  manner  the  influence  of  long-continned  peace 
on  the  industry  and  productive  powers  of  France.  On  that  occasion 
the  fitat  specimens  of  Daguerreotype  were  exhibited.  Altogether 
no  fewer  than  3,960  manuJacturers  exhibited,  of  whom  3,253  were 
more  or  leas  honourably  recognized  by  the  jury. 

After,  an  interval  of  Ave  years  came  toe  eleventh  Exposition, 
which  was  opened  in  the  Cnamps  Elys^  on  4th  June,  1849. 
Since  the  former  Exposition  the  empire  of  Louis  Philippe  had  been  ■ 
swept  away,  and  a  repubUc  nuaed  upon  its  ruins ;  arran^ments 
were,  however,  made  W  giving  it  an  air  of  greater  magnificence 
than  any  which  had  preceded  it.  The  area  of  the  boilding  (exclusive 
of  an  enormous  agncoltural  shed)  was  equal  to  about  5  acree  i^ 
rods ;  the  number  of  exhibitors  amonnted  to  4,494,  and  that  of  the 
central  jury  to  64.  In  this  Exposition  live  stock  and  agricnltural 
produce  were,  for  the  first  time,  admitted  to  compe^  for  prizes.  It 
IS  worthy  of  remark  that  previons  to  this  Exposition  the  idea  was 
proposed,  and  rejected,  to  invite  other  nations  to  contribute,  in 
order  that  the  French  might  be  made  acqn^ted  with  the  skill  of 
those  nations  with  whidi  ^i^  so  often  come  into  competition  in 
foreign  markete.     The  buildmg  erected  for  the  purposes  of  this 
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ExpOBitioB  VBB  placed  on  the  Garr4  de  Mcuigny,  a  large  oblong 

Sece  of  gronnd  abutting  on  the  main  avenue  of  the  Champa 
lyseee.  The  architect  was  M.  Morean.  The  whole  plot  coveied 
a  panllelogram  of  abont  675  by  328  feet  Engliab,  roood  the  onthne 
of  which  was  a  gallery  about  90  feet  wide,  divided  into  two  avennee 
by  a  double  range  of  pilasters. 

In  England,  the  Society  of  Arts  may  claim  the  credit  of  having 
originated  national  exhibitions.  In  1756,  about  the  period  when 
the  Boyal  Academy  firat  began  its  Fine  Art  Exhibitions,  that 
ijociety  offered  prizes  for  improvements  in  the  manu&cture  of 
tapeetry,  carpets,  porcelain,  and  other  things,  and  exhibited  the 
articles  which  were  offered  for  competition.  It  also  offered  prizes 
for  improvements  in  agricultural  Mid  other  machines,  and,  in  1761, 
a  gentleman  was  paid  to  attend  an  exhibition  of  machinery  in  the 
Society's  rooms,  and  to  explain  the  models  exhibited.  The  progress 
of  national  exhibitions  in  England  was  not  by  any  means  ao  marked 
and  steady  as  in  France.  Such  industrial  di^laya  had  to  fight 
their  way  against  a  vast  amoaitt  of  apathy  and  prejndice.  The  first 
project  set  on  foot  for  commencing  an  annual  public  exbitution  of 
this  kind  was  coldly  received,  and  even  denounced  by  the  mouth- 
pieces of  public  opinion.  This  Exhibition,  however,  was  formed  in 
1828,  under  the  patronage  of  King  Creorge  lY.,  on  the  plan  which 
had  been  found  snccee^  in  France,  the  Netherlands,  and  the 
United  States ;  and  the  King's  Mews  at  Charing  Cross,  which  stood 
on  the  site  of  Trafalgar  Square  and  was  pulled  down  in  1833,  was 
£tt«d  up  te  receive  the  few  productions  sent  in  for  exhibition.  The 
Exhibition  was  opened  on  Monday,  June  23rd,  1828,  and  was 
described  by  the  lollowii^  title : — "  The  National  Bepoaitery  for 
the  Exhibition  of  Specimens  of  New  and  Improved  Productions  of 
the  Artizans  and  Manufacturers  of  the  United  Kingdom,  Itoyal 
Mews,  Charing  Cross."  This  National  Bepo^tory  met  with  a  most 
decided  opposition  from  the  public,  hut  it  succeeded  in  struggling 
thrnagh  some  four  Exhibitions  of  decreasing  merit;  and  when  it 
-lefli  the  King's  Mews,  in  1833,  it  still  earned  on  a  languishing 
business  for  a  short  time  at  a  room  in  Leicester  Square. 

During  this  time  the  Society  of  Arte  had  continued  to  ^ve 
their  attention  to  the  subject.  In  1829  the  Secretary  of  the  Soaety 
read  papers  on  several  of  the  leading  industries  of  the  country, 
and  from  that  date  specimens  of  raw  materials,  manofactures,  and 
new  inventions  were  frequently  collected  in  the  old  rooms  in  tbe 
Adelphi.  Then  followed  local  Trade  Exhibitions,  held  at  Man- 
chester, Birmingham,  Leeds,  Dublin,  and  other  places;  and  the 
Exhibition  of  Manu&cturea  at  the  Free  Trade  Bazaar,  held  in 
Oovent  Qarden  Theatre  in  1845.  In  that  year  the  Society  of  Arta 
tried  to  revive  the  idea  of  forming  periodical  Exhibitions  of  Indus- 
trial products  in  England  coi  the  plan  of  the  French  Ei^xtsitioiia. 
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A  oommittee  vae  appointed  for  the  pnrpoee,  and  a  fimd  snlscribed 
to  meet  tlie  preliminary  expenses;  bnt  owing  to  the  want  d 
sympathy  on  the  part  oi  the  mannlactiiiere  the  project  was  not 
then  proceeded  with.  Oa  the  late  Prince  Consort  becoming 
Presi^nt  of  ihe  Society,  he  advised  the  encouragement  of  the 
application  of  the  Fine  Arte  to  our  mann&ctarea.  A  special  prize 
fund  was  accordingly  established,  and  premiums  and  medals  were 
offered  for  &e  production  of  manniactnred  articles  of  simple  form. 
The  first  competitiTB  designs  were  to  be  sent  in  to  the  Society  on 
or  before  the  I5th  May,  1846,  and  the  articles  rewarded  with 

?nxee  in  that  year,  together  with  those  sent  in  for  competition  in 
847,  fijrmed  the  baaiB  of  the  first  Exhibition  of  "  Select  Spedmena 
of  British  Mann£tctnre  and  Decorative  Art,"  which  was  opened  at 
the  house  of  the  Society  of  Arts  in  March,  1847.  Very  few 
comptitors  came  forward  in  1846,  and  the  Exhibition  of  1847 
would  hare  been  a  total  &ilare  but  for  two  individuals,  who  made 
it  a  point  of  personal  favour  witii  a  few  ^eat  mann&icturers  to  be 
pemutted  to  select  from  their  stores  a  sufficient  number  of  articles 
to  make  a  show.  The  result  was  highly  eatisfactoiy.  Twenty 
thousand  people  visited  the  Exhibition,  and  the  Council  arranged  a 
third  display,  which  was  opened  in  March,  1848.  This  time  ths 
Gontributiona  &om  manufacturers  were  sent  in  unsolicited,  and  even 
forced  upon  tbe  Society,  and  upwards  of  seventy  thousand  persons 
visited  the  Society's  rooms.  The  Society's  Exhibition  of  manufao- 
tures  iu  1848  was  followed  by  an  Exhibition  of  pure  art,  known  as 
the/'  Molready  Exhibition."  In  June  of  the  same  year,  and  at  the 
opening  of  the  Society's  eessioB  in  November,  1848,  its  first  exhi- 
bition of  models  of  machinery  was  announced  to  take  place  in 
Jannary,  1849,  In  the  spring  of  1848  the  third  general  "  Exhi- 
bition of  Becent  Spedraens  of  British  Manufactures  and  Decorative 
Art "  was  held  at  the  old  house  in  tho  Adelphi,  and  this  Exhibition 
was  cloaely  followed  bv  a  second  art  display,  knovm  as  the  "  Etty 
Exhibition,"  which  took  place  in  the  same  rooms  in  June,  1849. 

In  the.  year  1849  an  Exhibition  of  Manu&ctures  and  Art,  in 
connection  with  the  meeting  of  the  British  Association  for  the 
Advancement  of  Science,  was  held  at  Birmingham  with  very 
encouraging  results ;  and  the  sacoess  of  the  French  Expomtion, 
held  during  the  same  year,  coming  as  it  did  just  as  the  country  had 
embeurked  on  its  career  of  partial  free-trade,  gave  a  &esh  impulse 
to  the  idea  of  holding  a  great  National  Exhibition  of  British  In- 
dustry. The  promoters  of  the  scheme  at  that  time  contemplated 
only  a  natiooal  exhibition,  and  they  asked  tor  pecuniary  aid  &om 
Government  to  enable  thran  to  carry  it  out. 

Many  have  advanced  claims,  since  1851,  to  be  considered  the 
orwinators  of  the  proposition  for  holding  universal  or  international 
Euibitions.     M.  Boochor  de  Perthes,  President  of  the  'Society 
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Ho;^  d'EmvIatitHi  of  Abbeville,'  boldly  leoommended  the  bolding 
of  ao  'Expoeitioii  Uniyeraelk'  in  the  year  1B34,  in  aa  addrees 
which  he  toea  delivered  to  the  Society.  The  Prince  Consort  was 
the  first  to  take  the  Society  of  Arts'  plan  for  an  enlarged  national 
display  in  band,  and  to  jnonld  it  into  an  nniTeisal  exhi&tion ;  and, 
at  a  meeting  held  at  Buckingham  Palace,  on  the  29th  Jane,  1849, 
he  snggeeted  the  four  great  drvifiionB  of  Baw  Material — Machinery 
and  Mechanical  Inventdons  —  Mann&ctarea  —  and  BcnlptnTe  uid 
Plastic  Art,  of  which  he  proposed  the  Oreat  Exhibition  shotdd 
consist.  In  July  of  the  same  year  a  graieral  outline  of  a  plan  of 
operations  was  drawn  np,  uid  alter  they  had  become  more  matured, 
meetings  were  held  in  fifty  towns ;  and  by  January,  1850,  the  names 
of  sixty  thousand  infioential  persons  had  been  obtained  as  sapporieia 
of  the  great  plan.  At  a  buiquet  at  the  Mansion  House,  in  May, 
1350,  the  Prince  Consort  stated  that  the  proposed  collectron  and 
exhibition  in  one  building  of  the  works  of  inaostry  of  all  nations 
was  "  te  give  a  true  teet  and  a  living  picture  of  the  point  of  deve- 
lopment at  which  the  whole  of  mankind  hod  arrived  in  this  great 
task,  and  a  new  starting  p^int  &om  which  all  nations  will  be  able 
te  direct  their  further  esertions." 

Upon  the  presentation  of  reports  prepared  under  tlie  diiection 
of  the  Society  of  Arts,  a  Eoyal  Commission  was  issued,  in  January, 

1850,  in  order  to  carry  out  all  the  necessary  details  of  arrangement 
for  accomplifihing  the  great  object  in  view.  The  ultimate  r&mlt 
was  the  esteblisluaent  of  the  E  Jiibition  in  Hyde  Pork,  in  the  year 

1851.  The  design  for  the  building — which  still  exists  in  the  Crystal 
Palace  at  Sydeuliam — was  made  by  the  late  Sir  Joseph  Paxten, 
and  its  erection  was  entrusted,  under  contract,  to  Messrs.  Fox  and 
Henderson.  The  Exhibition  was  opened  on  1st  May  and  closed  on 
15th  October  1851.  After  settling  all  claims,  the  Commiaaionera 
found  thomselres  in  possession  of  surplus  funds  amounting  to 
213,305/.  158.  8d.,  whicli  was  suleeqnently  invested  in  the  "Gore 
House  Estate,"  and  other  property  at  South  Eensingten. 

The  great  financial  and  general  saccees  of  the  Exhibition  of 
1851  naturally  encouraged  the  repetition  of  such  displays  all  over 
tlie  world.  There  was  the  Cork  Exhibition  in  1852;  two  were 
started  fdmultaneously  in  1853,  one  in  New  York,  and  the  other  in 
Dublin,  both  of  which  were  univeieal  exhibitions.  The  Munich 
ExhiUtion  came  next,  in  1854;  this  display  was  not  international 
in  the  broadest  sense,  but  the  whole  of  Germanv  was  allowed  to 
take  part  in  the  competition.  The  twelfth  Exhibition  in  Paris 
followed  this  in  1855,  which  was  the  first  great  French  Inter- 
national Exhibition.  It  imiteted  very  closely  the  plan  of  1851. 
The  exhibitors,  although  showing  a  decrease  upon  those  of  1851  in 
IxKidon,  showed  a  marked  increase  upon  those  of  the  eleventii 
French  Exposition  in  184U ;  aad  the  building  in  which  it  vras  held 
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atUl  exkta  in  the  Champs  Elye^,  and  ia  known  by  the  mime  of 
the  PaUu  de  I'lndoatne.  Afber  this  great  international  display 
came  the  Manchester  Fine  Ait  Exhibition  in  1857 ;  the  Dnolin 
Art  Exhibition,  the  Edinburgh  Art  Treefinres  Kxhibitton,  and  the 
Italian  K&tional  Exhibition  at  Florence,  all  in  the  year  1861 ;  the 
second  great  London  Exhibition  in  1862 ;  and  the  second  Inter- 
national Exhibition  in  Dublin  in  1865.  Binoe  the  last  London 
Exhibition  of  1862  there  have  also  been  International  Agricnltoral 
ExbibitioaB  held  at  Aarhans  in  Denmark,  and  at  Vienna ;  an  Inteiv 
national  Gheeee  Exhibition  near  Paris ;  Fishery  Exhibitions  at 
Ghristiania,  Archangel,  and  Boulogne,  and  the  grand  Intemationitl 
Flower  Show,  which  took  place  last  year  in  the  HorticTiltnral  Qar- 
d^is  at  South  Kensington ;  and  finally,  the  Paris  Exhibition  c^  the 
present  year. 

Nothing  could  weU  be  im^ined  more  ni^ghtly,  or  devoid  of 
architectural  pretensions,  than  the  building  erected  for  the  puipoes 
of  the  present  Paris  Exhibition ;  the  Emperor  himself  has  com- 
pared it  to  a  hnge  gasometer,  and  perhaps  no  better  idea  of  its  nn> 
B^htlinesB  could  well  have  been  sn^eeted.  All  outward  appearance 
has  indeed  been  sacrificed  tor  the  purpose  of  obtaining  convenience 
of  classiEcation,  and,  at  first  sight  the  plan  adopted  appeara  to 
possess  some  merits,  but  in  practice  it  has  been  found  that  the 
classification  is  not  only  unscientific  but  unjust.  The  Dnke  of 
Marlborough,  in  a  memorandum  read  to  the  British  jurors  on  the 
20th  April  last,  called  their  attention  to  the  difficulties  arisiDg  out 
of  the  system  adopted  whereby,  as  he  stated,  "objects  are  locally 
placed  in  one  class  which  possess  elements  for  the  consideration  of 
several  juries,"  The  very  use  of  juries  in  international  eihibitionfl 
has  indeed  began  to  be  seriously  discussed ;  and,  in  the  same  memo- 
randum to  which  we  have  just  referred,  it  was  suggested  that  "  as 
furnishing  materials  for  a  mtnre  report  it  would  be  desirable,  while 
the  subject  is  fresh,  to  note  down  the  opinions  of  the  many  eminent 
gentlemen  employed  as  to  the  working  of  the  international  juries 
generally,  the  mode  of  procedure  they  have  found  it  desirable  to 
adopt  in  their  several  cases,  the  success  that  has  attended  it,  oni 
the  opinion'  that  the  jurors  have  formed  from  the  experience  of  this 
Exhibition  of  the  utility  of  juriea  at  all  International  Exhibitions." 

In  the  plate  which  accompanies  this  article  we  have  given  a 
front  elevation,  drawn  to  scale,  of  the  four  great  International 
Exhibitions  of  London  and  Paris.  The  buildings  of  the  three 
earlier  Exhibitions  have  already  been  repeatedly  dracribed,  and  we 
shall,  therefore,  not  farther  allnde  to  tnem  m  the  present  article, 
but  pass  on  to  give  a  hasty  description  of  the  Paris  Exhibition  of 
1867. 

This  building,  standing  in  the  centre  of  the  Champs  de  Mars, 
is  in  the  form  of  two  semicircles  connected  together  1^  panllel 
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sides,  and  the  entire  etrnctiire  may  be  said  to  conBist  of  a  eenee  <£ 
concentno  rings  uranged  around  a  centi&I  garden.  In  the  middle 
of  this  garden  is  a  small  drcnlar  domed  building,  containing  a 
collection  of  all  the  standard  weightB  and  measnree  of  di&trent 
conntries ;  and  at  the  boandary  of  this  garden,  and  inside  the  inner 
circle  of  tiie  Exhibition  building,  is  a  covered  piazza  vdiioh  formed 
a  fitTonrite  lounge  for  visited  Aronnd  tne  inner  circle  are 
arranged,  concentrically,  a  series  of  galleries,  or  arcades,  of  varying 
dimensiona,  intersected  radially  by  sixteen  avennes  leading  &om  the 
outer  to  the  inner  circles,  and  a  second  covered  piazza  nms  round 
the  outside  ring  of  the  boilding.  All  the  inner  galleriee  are  lighted 
&om  the  loof,  bnt  the  covering  of  the  ontside  gallery,  which  rises 
to  a  height  ctnusiderably  above  the  rest  of  the  bnilding,  is  nnpierced, 
light  b^g  famished  to  it  by  a  row  of  clerestory  windows  on  either 
side  surroondiag  the  entire  bnilding  at  an  elevation  above  the  roo& 
of  tbe  adjoining  galleries.  The  imier  galleries  which  contain  the 
Fine  Arte  court,  and  the  History  of  Works  Museum  are  boilt  of 
solid  masonry,  with  roofe  of  inm  and  glass  of  no  great  span.  The 
intermediate  galleries  consist  of  light  tmsaed  wrought-iron  roofe, 
Bttpported  on  hollow  cast-iron  colnmne,  and  on  the  apex  of  each 
roof  is  a  skylight,  by  which  the  gallery  below  is  lignted.  This 
portion  of  the  building  in  no  way  enters  into  composition  with  the 
articles  exhibited,  and^  with  the  exception  of  the  roof,  it  may,  for 
all  practical  pnrpoees  of  effect,  be  said  to  have  disappeared.  The 
great  exterior  cu«le,  or  nave,  is  110  feet  wide  and  nearly  82  feet 
high  in  the  centre ;  the  pillars  sappoiting  it,  of  which  there  are 
83  pairs,  are  each  83  feet  6  inches  m  height,  and  62  feet  10  inches 
to  the  springing  of  the  arched  roof.  tn.  this  gallery  machinery 
was  principally  exhibited,  and  in  its  centre  a  raised  pktform,  sap- 
ported  on  cast-iron  columns,  extends  right  round  the  building  in  an 
aubroken  line,  exciting  where  it  is  intersected  by  the  grand 
avenue,  &om  either  side  of  which  it  is  approached  by  a  flight  of 
steps.  The  colnmna  supporting  this  promenade  served  iubo  to 
carry  the  shafting  by  means  of  which  motion  was  communicated 
te  the  machinery. 

This  great  zone  has  an  ontside  diameter  of  about  1,550  feet 
lengthways,  and  1,250  feet  across,  and  contains  an  area  of  upwards 
of  11  acres,  whilst  the  entire  Exhibition  bnilding,  with  the  central 
garden,  occupies  a  space  of  about  35  acres.  It  would  be  impossible^ 
however,  to  state  the  actual  area  of  the  space  occupied  for  the  pur- 
poses of  exhibition,  for  all  the  surrounding  park,  mving  an  area  of 
about  70  acres,  is  studded  all  over  with  annexes  and  other  buildings 
erected  by  the  many  exhibiters  who  could  not  obtain  space  within 
the  main  building.  Besides  the  general  annexes  there  have  been 
erected  in  this  park  hghthouses,  theatres,  a  club,  churches,  various 
numufactoriee  Sar  glass-blowing  and  catting,  baking,  washing,  &c.  &c., 
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model  oottagea,  reetanraiitfi,  beeides  honseB  ior  pumping  aod  Uoving 
enginee,  boilerB,  &c.,  connected  with  tlie  ventilation,  etesm  and 
'  water  supplies  to  the  Exhibition  generally.  In  one  cornet  of  the 
park,  wmch  has  been  railed  off,  a  jardin  riaervS  waa  formed,  in 
wbidi  exhibitiooB  of  fruits,  flowers,  and  T^etables  were  perioditadly 
held ;  and  one  intereeting  part  of  this  guden  was  the  eetablishmeDt 
of  two  huge  aqnarioms,  for  salt  and  &^h  water  fish  reepectively. 

It  has  ab^dy  been  stated  that  the  building  is  arranged  m  a 
Beries  of  AnTinlur  galleries,  and  each  of  theee  deroted  to  the  ex- 
hibition of  a  certain  elaaa  of  objects;  thus,  the  innermost  circle 
contained  a  collection  iilnstratiTe  of  Uie  History  of  Labour  liom 
the  earhest  known  period.  Gallery  Ko,  I.  contamed  Works  of  Art, 
including  paintings,  sonlptnree,  &c. ;  No,  IL  Apparatus  and  appli- 
cation of  ilie  Lilnral  Arts ;  No,  III.  Furniture,  and  other  articles 
for  the  use  of  dwellings ;  No.  lY.  Clothing,  and  other  articles  of 
wearing  apparel ;  No.  V.  Raw  and  Mann&otured  Products ;  and 
Ko.  VL  Machinery,  including  instrunkents  and  processes  employed 
in  the  useful  Arte.  Outside  of  the  machinery  gallery  a  smaller 
court  was  devoted  to  the  exhibition  of  Articles  of  Food  in  different 
degrees  of  preparation,  where  also  were  restaurants  of  all  nations, 
in  which  trial  might  be  made  of  all  the  Continental,  English, 
American,  and  Oriental  styles  of  preparing  and  sermg  up  food. 

In  order  the  better  to  show  such  Tarious  agricultural  operatitms 
as  could  not  be  carried  on  within  the  limits  of  the  Champ  de  Mars, 
an  Exhibition  was  organized  on  the  Island  of  Billanconrt,  where 
competitions  and  trials  of  agiicnltnial  machines  took  place  for  the 
purpose  of  enabhng  the  juries  to  make  their  awards.  And  an 
exhibition  of  live  stock  was  likewise  held  fortnightly  at  the  same 
place. 

The  total  number  of  exhibitors  was  upwards  of  42,000,  show- 
ing a  conraderable  increase  on  any  previous  Exhibition.  Thus,  in 
1851  the  number  of  exhibitors  was  nnder  14,000 ;  in  1855  there 
were  24,000,  and  in  1862  the  number  did  not  quite  come  up  to 
29,000. 

The  Exhibition  iilnstratiTe  of  the  History  of  Art  was  certainly  a 
novel  feature,  but  it  contuned  articles  more  stictly  adapted  for  a 
museum  than  for  an  Industrial  Exhibition.  In  this  respect  it  was 
somewhat  out  of  place,  and,  irrespective  of  the  interesting  nature  of 
its  contents,  its  introdnctioa  possessed  no  charm  to  recommend  it 
beyond  that  of  novelty. 

The  ccdlection  of  pictures  could  not  for  one  moment  compare 
with  that  of  1862,  since  they  were  all  to  have  been  produced  within 
the  last  12  years,  and  consequently  the  works  of  ancient  masters 
were  necessarily  excluded.  England  could  make  hut  little  show, 
since  the  best  examples  of  hor  puntings  admissible  under  the  rules 
are  private  property.    The  French  collection  was  large  rather  than 
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cixace ;  and  perhaps  the  best  collectdon  altogether  'waa  Uiat  from 
B^nm,  tile  chief  portion  of  which  was  contained  in  a  sepaiate 
bailing  erected  in  the  park.  In  Btatnarr  the  French  and  ItaUans 
were  ahnoet  without  competition,  scarcely  anything  of  this  dam 
having  been  sent  from  England,  and  it  will  be  snmcient  here  to 
state  that  the  richest  treasures  &om  the  mnseuniB  of  each  of  the 
former  countries  were  to  be  fonnd  in  the  Exhibition. 

Photography,  hardly  known  in  1851,  occupied  no  small  space 
within  the  building.  The  positions  obtained  by  Baits  of  ralver,  or 
by  the  carbon  process,  have  recently  been  much  improTed ;  and  the 
productions  of  enamels,  one  of  the  most  interesting  applicationB  of 
Photography,  has  made  great  progress;  but  one  of  the  chief 
improvementa  is  that  of  tae  heliographic  process,  by  which  Pho- 
tography may  be  converted  mto  processes  of  printing  by  means  of 
ink,  either  on  metal  or  on  stone.  Although  a  podtive  and  satisfactory 
mode  of  fixing  photographic  pictures  in  their  natural  colours  on 
paper  has  not  yet  been  invented,  coloured  pictures  have  been 
obtamed  on  paper,  when,  until  last  year,  they  cotdd  only  be  pro- 
duced on  metal. 

A  very  general  improTement  was  Doticeable  in  fnmitnre  and 
decoration ;  but  with  the  exception  of  one  or  two  individual  pieces 
of  furniture,  the  merits  of  different  countries  have  been  more 
evenly  balanced  in  this  than  in  any  other  branch  of  labour.  The 
principal  improvements  are  due,  to  a  great  extent,  to  the  employment 
by  manufacturers  of  distingnisbed  artists,  whose,  co-operation  haa 
introduced  art  and  good  taste  into  the  mauutacture. 

In  porcelain  the  French  and  English  are  almost  the  only  large 
manu&icturera.  And  although  the  French  claim  the  first  place, 
they  themselves  admit  to  great  improvements  in  the  manu^tnre  of 
Faience  from  the  introduction  of  the  methods  employed  in  England. 
The  substitution  of  coal  for  wood  in  the  baking  of  porcelun  in 
France  has  led  to  a  reduction  in  its  price,  and  great  improvements 
have  been  introduced  into  the  art  of  decoration  through  the  cromo- 
lithographic  process.  The  French,  and  indeed  nearly  all  the 
continental  porcelain,  is  of  the  pate  dwe  variety,  whilst  the 
English  alone  manufacture  the  umous  pate  tendre  sort.  The 
colours  also  of  some  of  the  English  porcelain  may  truly  be  said 
to  have  been  unsurpassed  in  the  Exhibition.  In  clear  cut^ks 
the  English  remain  unsurpassed,  and  in  imitations  of  the  Venetian 
and  B(£emian,  the  products  of  England  compare,  not  nn&vourably, 
with  specimens  of  mann&cture  &om  those  countnes. 

In  Telegraphy  there  has  been  a  good  deal  of  quiet  progreea 
going  on  since  1862.  In  Submarine  Telegraphy  more  has  been 
achieved  snce  1862  than  in  all  the  years  that  preceded  it;  and  in 
consequence  of  the  experience  thus  gained,  engmeers  have,  almost 
without  exertion,  discarded  cables  completely  iron-Bheatbed,  and 
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are  adopting  the  last  Atlantie  mod^j,  consistiiig  of  a  few  iioa  at 
steel  wiree  embedded  in  hemp. 

In  no  former  Exhibition  has  thete  been  bo  good  a  collection  of 
taw  and  manolactnred  prodoce ;  bat  the  spedmens  were  often  so 
widely  scattered  that  it  became  a  task  of  no  little  difficulty  to  make 
&iT  comparisons.  Great  attention  was  giyen  to  mining  and  mining 
apparatus,  especially  by  France,  and  her  collection  of  Civil 
Engineering  models  was  one  of  the  most  interesting  parts  of  the 
vhole  Exhibition. 

Since  1862  France  and  Belgium  hare  wonderfnlly  improved  in 
the  manafactnre  of  iron  and  steel,  so  that  this  country  is  not  now  so 
far  ahead  in  its  iron  manufactnre  as  was  formerly  the  case.  Foreigners 
now,  also,  make  more  of  their  own  tools  and  machinery  than 
heretofore ;  and  althoogb  tbeii  best  specimens  are  generally  copies 
from  English  models,  they  can  now,  for  all  practical  porpoeee,  tnm 
oat  in  many  places  as  good  machinery  as  could  be  obtained  in  this 
conntry ;  in  excellency  of  design,  however,  and  in  finish,  there  is 
still  no  country  that  has  come  np  to  the  standard  of  English  maan- 
&ctnree.  Alarmists  have  raised  the  cry  that  England  is  not 
keeping  pace  with  the  advancements  of  other  conntries,  bnt  we 
are  di^oeed  rather  to  believe  the  tmth  to  be  that  whilst  we  steadily 
advance,  other  conntries,  which  a  few  years  since  were  mnoh  behind 
ns,  have  made  themselves  acqoainted  with  all  that  we  possess,  and 
thos  axe  able  to  make  more  rapid  strides,  and  to  lessen  the  distance 
between  as  and  themselves. 

It  has  been,  undoubtedly,  prindpally  through  the  instrnmentality  . 
of  International  Exhibitions  that  other  countries  have  made  them- 
selves  acquainted  with  our  arts,  and  we  have  learned  theirs ;  and 
thns  the  diffusion  of  knowledge  thronghont  the  world  has  been 
hastened  and  extended.  The  rapid  growth  of  these  Institations 
may  at  length  be  said  to  have  reached  a  fair  hmit,  and  although 
the  first  International  Exhibition  resulted  in  a  large  pecuniary 
snrplns,  subsequent  ones  have  not,  in  most  cases,  even  succeeded  in 
paying  their  expenses,  and  it  stands  to  reason  that  the  larger  the 
Exhibition,  the  more  expensive  it  must  be,  and  consequently  the 
lees  likely  to  prove  remunerative.  For  the  fatore,  then,  it  may  be 
anticipated  tluit  International  Exhibitions  will  not  be  so  general  as 
heretofore,  but  will  rather  bo  confined  to  one  class  of  objects,  by 
which  means  it  will  be  possible  to  hold  them  in  som&  permanent 
building  for  whi(^  a  rent  only  would  be  paid,  and  thus  the  chief 
expense  which  now  attends  their  promotion  will  be  obviated. 
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in.    ON  THE  LUMINOSITr  OP  THE  SEA. 

Bt  CirrHBKET  GoLUNQWooD,  M^.,  M.B.,  F.L.S. 

DmtDfa  mj  recent  expeditions  as  Naturalist  cq  board  H.H.8. 
'Serpent,'  one  of  the  subjects  to  which  I  was  autdoas  to  pay 
especial  attention  was  tbo  luminosity  exhibited  by  the  sea,  ito 
appearance  and  Tarions  forms,  the  TBiious  conditions  under  which 
it  Decame  maniieet,  and,  as  &r  as  possible,  the  causee  which  pro- 
duced it.  These  pointe  hare  already  engaged  the  attention  of 
obaervetB,  but  mnch  remains  yet  to  be  learned,  nor  BhoU  I  profess 
to  add  a  great  deal  to  what  is  already  known,  but  shall  simply 
relate  the  result  of  mr  obserTationa  carried  on  at  every  opportoml^r 
daring  a  year  aod  a  half.  Not  a  night  passed  while  I  was  at  sea 
without  my  looking  out  for  luminooa  appearances — jotting  down 
anything  novel  or  uQUsoal,  and  where  practicable,  making  an 
examination  for  the  detection  of  the  cause  of  the  luminous  ap- 
pearance ; — and  although  the  moonlight  nights  were  very  beautiful, 
I  often  bewailed  the  mvisibility  of  the  luminous  animals  whose 
light  was  extinguished  by  the  effulgence  of  the  moon's  rays,  and 
longed  for  a  return  of  the  dark  nights  when  the  brilliancy  of  the 
stars  compensated  for  the  absence  of  the  moon,  without  putting  a 
stop  to  my  obeervations  on  the  luminosity  of  the  sea. 

I  woidd  daeeii^  all  the  cases  of  luminositjr  which  have  come 
under  my  observation  under  the  following  five  heads : — 

1.  Sparks  ot  points  of  light. 

2.  A  Boffc,  liquid,  phosphorescent  effulgence. 

3.  Mo(ni-6haped  patches  of  st«ady  light. 

4.  Instantaneous  recurrent  fladies. 

5.  Milky  sea. 

The  first  of  these,  or  the  appearance  of  points  or  sparks  of 
light,  is  by  &r  the  mc»t  conmion,  and  in  different  degrees  may  be 
said  to  be  all  but  universaL  Whether  the  other  forms  of  luminosity 
are  exhibited  or  not,  sparks  of  light  in  greater  or  less  abmidanc8 
are  scarcely  erer  abaent.  The  sea,  more  particularly  when  agitated, 
sparkles  with  brilliant  points  of  light,  varying  in  size  from  that  of 
a  pin's  head  to  that  of  a  pea — and  of  greater  or  lesser  permanency — 
some  being  almost  instantly  extinguished,  while  othE^  retain  their 
liglit  for  an  appreciable  time.  I  do  not  think  I  ever  looked  at  the 
sea  on  a  dark  night  without  seeing  some  few  sparks,  even  though 
I  might  enter  a  remark  that  the  sea  was  "  not  luminous  to-night." 
But  usually  these  sparks  are  abundant,  and  on  occasions  they 
present  a  wonderfully  brilliant  appearance.  On  one  occasion,  when 
this  phenomenon  was  unnsaaUy  striking,  on  the  coast  of  China  in 
lat.  26°  N.,  on  drawing  up  bottles  full  of  water  and  pouring  it  out 
in  the  dark,  the  water  sparkled  brightly  as  luminous/  pomts  ran 
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over,  but  a  close  inspectioQ  leTealed  notihiug  in  the  water  bat 
a  fen  mmnte  entomostiaca.  On  another  occasioa  when  some  water 
which  had  been  left  in  a  basin  exhibited  ImninoBity  at  night,  I  got 
a  very  brilliant  spark  npon  my  finger,  and  taking  it  to  the  light,  it 
proved  to  be  a  mmote  crnstacean. 

The  second  form  of  Inminodty  to  be  noticed  occurs  com- 
paratiTely  rarely.  It  consists  of  a  Boft,  usually  greenish  Hght, 
which  only  makes  its  appearance  when  smooth  water  is  diatnrbed, 
and  is  only  aeen  in  calm  weather.  This  form  appeara  identical 
witli  what  we  see  nearer  home,  as  on  the  ahoree  of  Ostend  and  in 
the  estuary  of  the  Mersey.  This  form  of  Inminoeity  I  hare 
obeerred  on  only  three  occasions,  and  under  similar  circumstances, 
and  I  have  reason  to  believe  that  the  cause  is  the  same  on  all 
occadons,  whether  in  the  Eastern  seas  or  in  the  Mersey.  On  the 
6th  of  JiUy  being  on  the  coast  of  China,  in  lat.  27°,  the  weather 
in  the  afternoon  became  dead  calm,  and  after  sonset  I  remarked 
that  the  sea  was  beantifnlly  luminous,  bat  altogether  without  con- 
spicuous sparks  or  points  of  light.  Wherever  the  ripples  caused 
l^  the  advancing  ship  rolled  away,  they  were  crested  with  bright 
green  light,  and  the  ship's  hall  appeared  to  be  enveloped  in  a 
laminoQs  sheath.  On  this  occasion  the  effect  did  not  last  long, 
and  I  did  not  examine  the  water  microBCopicaUy. 

The  next  time  I  noticed  this  form  of  luminosity  was  in 
Singapore  harbour,  on  November  6th.  The  wind  was  east, 
thermometer  76°,  weather  fine.  The  water  was  hke  glaaa,  smooth 
and  beautiful,  bat  exhibited  no  li^ht  except  when  disturbed;  but 
every  oar-stroke  of  the  boat  in  which  I  rowed  prodnced  eddying 
circles  of  light,  and  a  lovely  soft  green  glow  crowned  every  npple 
&om  the  bows.  A  splash  in  the  water  prodnc«d  a  shower  of 
a  myriad  minute  sparks,  the  aggregate  of  which  made  up  this 
delioite  laminoedty,  which  I  never  saw  so  beantifnlly  exhibited  as 
npon  this  night.  The  following  night  the  same  efiect  was  visible, 
but  scarcely  so  intense  as  before  (wmd  N.E.,  temp.  76°),  and  on 
the  third  night  (the  wind  being  E.  and  temp.  75°),  I  &gan 
observed  it.  After  this  1  vras  abs^t  from  Singapore  two  n^ht^ 
and  on  my  return  I  no  longer  noticed  the  luminous  effect. 

On  eadi  of  these  three  nights,  I  examined  the  water ; —  as  I  filled 
a  bottle,  bright  sparks  of  hght  adhered  to  my  hands,  and  on  bringing 
it  to  the  lignt  I  found  that  it  contained  a  number  of  small  glolmtar 
greenish  bodies,  which  fioated  npon  the  sur&ce  for  the  miwt  part, 
but  appeared  to  have  the  power  of  &eely  moving  in  the  water.  On 
closer  examination  these  bodies  proved  to  be  NoclUvcte ;  and  during 
the  night  I  observed  that  the  contents  of  the  bottle  firegaently 
flashed  with  bright  and  rapid  coroscattons.  I  had  no  dimcnlty 
therefore  in  comii^  to  the  conclusion  that  the  peculiar  luminosity 
in  the  harbour  was  due  to  the  presence  of  innumerable  Nodjhum,     , 
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On  the  24th  of  May,  lyinff  in  Sinum's  Bay,  Gape  ot  Good 
Hope,  the  vater  was  simikrly  TammonB.  The  weather  was  fine, 
wind  W.N.W.  light,  bar.  30  04,  thermom.  60^  On  examining 
the  water  doeely  I  found  that,  aa  before,  the  luminons  effect,  thoQgh 
Boft,  Babdoed,  and  apparentlj  aniform,  waa  really  dne  to  innumer- 
able small  Bparks,  and  on  bringing  the  water  to  the  light,  I  fboud 
Dumerooa  Noctilncas  in  it,  precisely  similar  to  those  obseired  at 
Singapora  Thev  were  not,  bowever,  in  sofScdent  nombera  to  haTe 
prodnced  aU  the  light,  for  in  a  wine-glasaful  of  water  there  were  on 
an  average  not  more  than  a  dozen  NoctUncie.  But  beeidee  these 
bodies,  there  vexe  a  ^eat  number  of  motee  in  the  water,  many  of 
which  on  closer  exanunatioa  appeared,  by  theii  rapid  jerking  loco- 
motion, to  be  minute  Entomoetraooos  Crustacea.  They  were  ao 
minute,  that  by  the  imperfect  light  on  board  sliip  I  long  tried, 
in  Tain,  to  secure  one  to  place  under  the  microscope.  Besides 
these  were  some  larger  species  of  Entomoetraca. 


The  Noctilucse  measured  from  t^t  to  t*.  of  an  inch  in  diameter ; 
they  were  of  a  pale  greenish  colour  when  seen  with  the  naked  eye, 
closely  resembling  Volvox  in  appearance,  but  with  a  much  less  active 
movement.  They  had,  however,  powere  of  locomotion,  though  the 
means  were  not  apparent  under  the  microscope.  They  had  a  dark 
nucleus,  usually  irregular,  but  in  some  cases  spherical  and  well 
defined.  Their  drcumfereutial  outline  was  very  feint,  and  their 
general  aspect  very  variable.  A  kind  of  slit  appeared  to  extend 
through  two-thirds  of  the  body,  from  which  famt  lines  radiated, 
OBUally  having  a  double  outline,  and  not  reaching  the  circumference 
of  the  sphere,  but  often  terminating  in  large  round  granular  bodies 
of  various  sizes.  The  whole  body  was  studded  with  oil  globules  of 
various  sizes,  which  strongly  refracted  the  light ;  but  slight  move- 
ments, which  appeared  to  be  taking  place  in  an  almost  imperceptible 
manner,  soon  changed  the  whole  aspect  of  any  individual  Noctiluca 
while  under  observation,  so  that  the  description  or  drawing  of  one 
minute  did  not  answer  for  the  next.  Each  Noctiluca  had  a  large 
curved  cihiim  projecting  beyond  the  body,  and  apparently  taking 
its  rise  from  the  nucleus.     This  form  of  luminosity,  althpugb  very 


1867.]  On  tha  LumincaOtf  of  the  Sea.  503 

Htiilcmg,  appeals  to  be  eomplebdj  extingniahed  by  inoonlight,  even 
vhea  the  moon  is  young.  It  appeared,  only  leea  maiked,  on  the 
two  foUowing  eTeoings,  and  on  toe  third  we  left  the  ixj.  I  am 
informed  that  Simon's  Bay  haa  been  remarked  aa  freqaently  exhibit- 
ing this  phenomenon. 

On  uie  7th  of  Jnly,  in  lat.  28°  N.,  on  the  coaet  of  China,  two 
days  after  the  occurrence  of  this  form  of  laminoedty,  as  before 
noticed,  a  heavy  swell  coming  in  &om  the  S.W.  was  met  by  a  N.E. 
wind,  and  the  ship  rolled  tremendously.  The  see  was  b^ntiMly 
lumiooTiB,  every  wave  breaking  into  a  pale  light  wUch  was  visible 
at  a  Gonsidei'able  distance,  so  that  the  whole  sea  was  streaked  with 
.  light,  and  agsln  that  peculiar  phenomenon  of  the  ship  sailing  in  a 
luminons  sheath  was  visible.  The  night  was  very  dark,  and  it 
was  lightning  vividly  and  incessantly;  the  whole  scene  was  eery 
and  weiid  in  the  extreme.  I  mention  this  case  becaase  it  was 
one  of  the  most  striking  instances  of  general  luminosity  which  has 
come  tmder  my  notice ;  ii  appeared  to  be  compotmdea  of  the  two 
forms  I  have  abeady  AeBonhea. 

The  third  form  of  luminosity  to  be  described  cxmsiste  of  moon- 
shaped  patches  of  steady  white  light,  which  I  have  ibnnd  to  be  a 
very  common  phenomenon  nnder  certain  circnmatancea.  Next  to 
the  oocnrrence  of  sparks  and  always  accompanied  by  them,  this 
form  of  lominoffity  is  most  fireqaently  seen,  and  does  not  appear  to 
be  confined  to  any  particular  locahtr.  I  first  observed  it  in  the 
Mediterranean,  on  the  first  night  on  which  the  absence  of  the  moon 
allowed  it  to  be  visible,  and  I  have  since  found  it  to  be  no  leas  frequent 
in  the  Bed  Sea,  the  Indian  Ocean,  the  China  Sea,  and  the  Atlantic, 
north  and  south  of  the  equator.  It  is  most  commonly  visible  in 
the  wake  of  the  ship,  and  consists  of  numerous  ronnd  patches  of 
light,  which  might  Be  mistaken  for  white-hot  shot  of  various  sizes 
beneath  the  water  at  different  depths.  Sometimes,  when  deep 
down,  they  were  pale  and  of  a  whitiah  colour,  with  indistinct  oat- 
line,  and  of  large  size,  but  when  nearer  the  surface  they  were 
smaller  and  more  distinct,  and  assnmed  a  pale  greenish  tinge. 
They  nsnally  remained  visible  for  8  or  10  seconds,  but  sometimes 
less.  As  iaeae  appearances  were  jnst  such  as  might  be  presented 
by  the  umbrellas  of  large  Meduste,  were  such  present  and  InmioooB, 
I  was  strongly  inclined  at  first  to  attribnte  them  to  this  eatise ;  and 
the  fsiet  that  on  one  occaoon  (about  a  week  after  I  left  Engltuid)  I 
saw  these  moonlight  patches  m  the  Bed  Sea  on  the  evening  of  a 
day  on  which  the  ship  had  passed  throngh  n.  shoal  of  Aurelife,  led 
me  to  attribute  them  to  this  cause.  I  supposed  that  the  Ani^Iise, 
struck  by  the  screw,  gave  out  their  light  under  the  excitation  of 
the  blow,  and  floated  avray  Imninons  and  dying.  But  I  was  forced 
to  abandon  this  theory  afterwards,  for  I  have  mnce  many  times 
watched  for  floating  Heduse  before  the  light  fiuled,  and  not  seen 
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one  for  dajra  and  veeks  bother,  and  jet  the  moon-ahaped  patcheB 
have  been  ae  bright  and  aa  aboodaat  as  hefote ;  and  again,  when 
ve  have  passed  throagh  a  thick  shoal  of  Mednate  towards  eveniag, 
the  laminooB  appearancee  have  act  been  more  marked  than  asnal,  b^ 
even  less  so.  Moreover,  having  secnred  one  of  these  Acalephs,  it 
baa  not  exhibited  any  lominoeity  dnring  the  night. 

Although,  however,  I  ceased  to  regard  the  Acalephte  as  the 
source  of  ue  Inminons  appearances  in  question,  there  can  bo  no 
doubt  that  the  great  nombere  which  are  always  viable  immediately 
nndfir  the  stem  are  due  to  the  fact  of  the  eddies  of  the  ship  excdting 
the  emission  of  hght  in  certain  animals  capable  of  exhibiting 
luminosity.  Not  however  that  similar  appearances  are  never  seen 
in  other  situations  where  they  are  unmolested,  though  I  must  say 
that  in  my  experience  this  is  rare.  Thus  in  the  Indian  ocean,  in 
lat.  1'2^°  N.  and  long.  5o°  E.  (bar.  30°,  them.  82°),  among  other 
appearancee  I  noticed  now  and  then  a  large  patch  of  light  with  a 
roundish  irregular  outline  pass  by,  emitting  a  pale  and  steady  hght, 
although  out  of  the  path  of  the  ehip ;  and  on  Aogost  17tli,  being 
in  a  small  boat  on  the  coast  of  Ssmeo  in  a  strong  breeze  after 
dark,  I  observed  deep  beneath  the  surface  and  entirely  apart  from 
any  influenoe  of  the  oats,  the  appearance  of  large  gldies  of  white 
light,  shining  persistently  and  spontaneously. 

Although  I  long  and  constantly  watched  for  the  bodies  which 
produced  this  remarkable  and  frequent  luminous  effect,  I  did  so  for 
a  long  time  in  vain.  In  vain  I  attempted  to  penetrate  below  the 
surface  in  search  of  any  animals  which  could  possibly  originate  the 
light.  Although  I  could  distinctly  see  the  bottom  of  the  ship's 
rudder,  19  feet  deep,  I  could  never  detect  a  trace  of  any  Hving 
thing  within  that  dq)th  by  day,  but  no  sooner  did  darkness  super- 
vene than  they  were  often  in  aoundance.  It  was  only  by  accident, 
on  June  the  2nd,  in  lat.  28^°  S.,  and  long.  9°  £.,  that  I  was 
witness  of  a  circumstance  which  seined  to  ^ucidat»  the  question. 
Looking  as  usual  over  the  stem,  there  were  plenty  of  moon-ahaped 
patches,  accompanied  by  sparks  unusually  large  and  bright.  The 
patches  were  remarkably  persistent^  and  could  be  traced  for  nearly 
half  a  minute  after  the  uiip  bad  passed.  They  were  evidently  a 
considerable  but  varying  distance  below  the  sunkce  of  the  water ; 
when  far  down  they  appeared  large  and  &int  and  ill  defined,  but 
when  nearer  the  eur&ce  they  were  smaller,  brighter,  and  better 
defined.  As  I  watched,  one  of  the  bright  bodies  whirled  about  by 
the  eddy  of  the  rudder  came  absolutely  to  the  surfaoe  and  exhibited 
a  nearly  rectai^ular  form  of  great  brilliancy,  of  a  pale  green 
colour,  and  as  ^  as  I  could  judge  about  six  inches  long  by  two 
broad.  It  at  once  occurred  to  me  that  it  was  a  Fyrosoma,  and 
that  this  Ascidian  was  the  usual  cause  of  the  phenomenon,  the 
circular  form  of  the  patches  being  produced  by  the  diffusion  (^  the 
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light  through  a  depth  of  wat«r.  I  oontmoed  watchine  for  a  hmg 
time  in  hopea  <^  seeing  another,  bnt  althoi^h  so  good  an  oppor- 
tunity did  not  OGCnr  again,  many  seemed  to  oome  near  the  snr&ce, 
diminishing  in  size,  hnt  increasing  in  InilliaQcy  as  they  did  so ;  one 
particularly  low  dovn,  suddenly  gave  out  a  dazzling  brilliancy, 
producing  a  momentary  effulgence  all  around. 

I  may  mentiim  that  on  a  moonlight  night  when  the  moon  has 
been  dicuned  by  fleecy  clouds,  I  have  hem  able  to  see  the  moon- 
hght  patches,  but  wheii  the  moon  abone  out  clearly  they  were  no 
longer  visibla 

I  harrd  now  to  describe  the  fourth  form  of  luminosity  exhibited 
by  marine  animals,  viz.  momentary  recurrent  flashes  of  light.  lliiB 
form  is  nearly  as  commonly  seen  as  the  moon-shaped  patches 
already  described,  which  it  very  freanently,  although  perhaps  not 
always,  accompanies.  If,  however,  the  latter  are  well  marked,  the 
flashes  are  almost  sore  to  be  viaible.  I  first  observed  them  in  the 
Indian  ocean,  north  of  the  hue,  and  since  then,  in  the  China  seas 
and  Atlantic.  This  appearance  is  very  striking,  but  can  only  be 
seen  under  favourable  circomstancee,  t.  e.  when  the  ni^t  is  dark 
and  the  sea  smootL  An  indistinct  transitory  patch  of  l^ht  appears 
in  tha  water,  aa  evanescent  as  a  flash  of  lightoing ;  so  rapidly  does 
it  come  and  go  that  it  is  difficult  to  flx  the  exact  spot  where  it 
occurred.  The  brightness  of  the  flash  varies  probably  aoctvding 
to  the  depth  of  the  animal  producing  it  below  the  surface ;  sometimee 
it  is  of  consideraWe  brilliancy,  and  sometimes  aopale  that  it  would 
not  have  been  noticed  but  for  its  suddenness.  The  colour  is  alwaya 
whitish,  and  the  form  of  the  flash  round,  brightest  in  the  middle, 
and  burning  indistinct  at  the  inrcumference.  I  have  on  some 
occasions  seen  these  flashes  occur  in  such  numbers  and  with  such 
rapidity  that  it  would  be  impossible  to  count  them,  though  more 
commonly  they  are  comparattvelT  few  and  far  between. 

Bnt  ute  &ct  which  mtereetcd  me  most  in  these  flashes  of  light 
was  that  they  always  occntTed  at  a  distance  from  the  path  of  the 
ship.  Although  I  have  seen  them  accompanying  the  moon-sbaped 
patches  of  hgbt  in  the  ship's  wake,  the  places  &om  which  I  could 
best  observe  the  flashes  were  the  forecastle  or  the  gangways,  when 
they  could  be  seen  in  the  smooth  water  several  yuds  distant  from 
the  ship's  side,  and  entirely  uninterfered  with  by  the  ship's  motion. 
This  &ot  proved  to  me  that  there  were  spontaneous  emissions  of 
light  by  some  animala  below  the  sur&ce,  which  voluntarily  and  at 
intervals  gave  out  a  bright  coruscation.  Moreover,  although 
rarely,  on  following  with  the  eye  the  spot  where  the  flash  appeared, 
it  could  be  seen  to  reappear  fiirther  astern,  as  though  the  emission 
was  recurrent  at  definite  iuterrals,  as  is  the  case  with  the  Inminooa 
beetles  called  flre-flies  at  Singapore,  I  have  also  notioed  on  more 
than  one  oecaaon  that  the  flash,  instead  of  mstantly  disfq>pearing, 
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waB  followed  by  a  Mat  glow  which  Taoished  gradaally,  but  whetlier 
this  WB8  an  optical  illnsion  of  the  retina  or  not,  I  cannot  be  gore. 

Whatever  may  be  the  animals  which  produce  these  lominoaa 
appeanuicefl,  they  mnet  habitually  swim  at  a  considerable  depth. 
I  neyer  was  able  to  make  out  any  definite  outline  of  the  light, 
which  always  appeared  more  or  less  sphericsl  with  fiiint  edges,  and 
ecnnetimeH  the  size  and  bintneas  of  the  flashes  seemed  to  prore 
that  the  light  most  have  beea  diffused  by  ite  pasaage  throng  * 
great  c^epth  of  water,  which  would  also  acconnt  for  the  whitish 
appearance  of  what  is  probably  really  greenish  light.  But  I  am 
strongly  din>osed  to  beuere  that  the  eonrces  of  the  flashes  and  of 
the  moon-shaped  patches  are  identical ;  in  the  one  case  emitting 
their  light  spontaneously,  and  in  the  other,  under  the  excitation  of  the 
eddies  produced  by  the  ship,  and  especially  by  the  screw-propeller 
when  at  work. 

Before  quitting  the  subject  of  these  flashes,  I  must  not  omit  to 
mention  that  while  at  Singapore,  having  taken  some  email  Medussa 
in  a  towiug-net  in  the  Straits,  I  placed  them  in  a  glass  which  stood 
by  my  bei&de.  In  the  night  I  obeerred  them  flashing  brightly 
with  instantaneous  flashes,  of  the  same  character  as  those  above 
referred  to,  although  not  the  slightest  shakiiig  was  ^plied.to  the 
bottle,  or  irritation  to  the  animals.  So  also  the  Noctilucie  of 
Singapore  harbour,  which  I  kept  similarly  in  a  bottle,  flashed  &e* 
qnently  with  rapid  and  bright  coruscations;  and  I  am  strongly 
disposed  to  beliere  that  luminous  marine  animals  in  health,  and 
acting  spontaneonsly,  without  external  irritation,  always  e^iibit 
their  luminosity  in  this  manner,  and  that  it  is  only  when  strcmg 
excitation  is  applied  that  they  give  out  a  steady  but  temporary 
glow. 

There  remains  but  one  form  of  luminosity  to  be  noticed,  which 
although  I  have  never  been  so  fortunate  as  to  witness  it  myself 
has  been  observed  by  others,  who  have  been  longer  at  sea  thau  I. 
This  is  what  has  been  called  milky  tea,  an  extraordinary  phenomenon 
of  rare  occurrence.  It  has  be^  described  to  me  as  a  general 
luminous  glow,  not  conflned  to  the  crests  of  ripples  or  to  disturbed 
wator,  but  occurring  in  perfectly  calm  weather,  and  looking  as 
though  the  whole  sea  was  composed  of  a  whitish  fluid  like  milk, 
with  no  bright  spots  or  sparks.  Such  an  appearance  reflecting 
a  ^t  light  upwards  illuminates  the  ship,  rraidering  every  part  of 
the  rigging  plainly  visihle,  and  inasmuch  as  it  can  only  be  seen  in 
the  ateence  of  the  moon,  the  contrast  of  the  white  glowing  sea  with 
the  black  sky  produces  an  efiiact  calculated  to  stnke  the  observer 
with  a  kind  of  awe.  Although  I  have  met  with  persons  who  tell 
me  th^  have  not  nnfrequently  seen  this  phenomenon,  I  am  disposed 
to  believe  that  it  is  extremely  rare.  One  who  has  not  reaUy  seen  it 
at  all  might  erroneously  suppose,  that  such  an  appearsitoe  as  I 
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baTe  already  alluded  to  as  having  twice  occurred  to  me  on  the 
ooaat  of  China  (when  the  ship  seemed  to  be  sailing  in  a  lomiiioiis 
sheath)  corresponded  to  the  deecription  of  a  nulky  sea,  and  in  a 
email  way  it  did  ao,  and  I  ooosiderra  it,  at  the  time,  aa  the  nearest 
approach  to  it  I  had  ever  obeerred.  Bnt  the  milliy  eea  most  be 
something  eui  generis,  and  I  imagine  it  to  be  owing  rather  to  a 
conditi<m  of  1^  watiar  nnder  certain  peculiar  atmospheric  or 
dimatic  infloeuceB  than  to  any  extraordinary  nnmber  of  Imnioona 
animftlH  in  the  water,  A  drcumatance  which  occurred  to  me 
seemed  to  throw  some  light  npon  the  snbject  and  confirmed  me  in 
this  opinion.  Having  pnt  down  the  towing-net  in  the  Formosa 
Channel  it  collected  a  ntunb^  of  small  entomoetraca,  megalopas, 
minnte  medosee,  small  porpitEe,  pteropods,  aimelidfi,  globigermie, 
&c.,  which  I  placed  in  a  basm  ot  sea  water,  and  not  harmg  niiished 
my  examination  of  them  they  remained  npon  the  table  daring  the 
night.  On  stirring  the  water  in  the  dark  the  whole  became  iaiiitly 
InminoTiB,  giving  out  a  general  glow  as  if  every  particle  were 
phcephorescent,  the  minute  crnstacea,&c.,  appearing  as  bright  spots 
m  the  Inmioons  flmd.  If  the  slimy  sabetance,  in  which  in  some 
marine  animals  at  least  the  Innunons  property  appears  to  reside, 
become  diffused  through  the  water,  as  it  is  probable  it  may  bo 
imder  certain  oombinatiouH  of  conditions  and  oircmnstanoes,  a 
general  lominositT  of  the  water  may  re^t,  similar  to  that  observed 
m  milky  sea,  while  ite  small  sparks,  doubtless  in  great  abundance, 
would  remain  unnoticed  in  the  oniversal  glow,  bnt  would  at  the 
same  time  greatly  enhance  the  general  Inminons  effect. 

There  is  a  common  idea  ^t  a  southerly  wind  b  peculiarly 
productive  oi  luminosity  in  the  sea,  but  ocooraing  to  my  observa- 
tions this  is  an  error.  The  winds  most  prevalent  when  luminosity 
has  been  well  marked  have  been  westerly,  north-westerly,  or  even 
easterly,  south  being  perhaps  the  least  frequent ;  but  probably  the 
direction  of  the  wind  has  no  special  influence  in  the  matter. 
What  the  &Yoarable  conditions  really  are  it  is  as  difficult  to  say 
as  it  is  in  the  case  of  floating  animals  generally.  I  have  seen 
remarkable  exhitntions  on  one  night  followed  by  nearly  absolute 
darkneffl  on  the  next,  the  conditions  of  wind,  weather,  barometer 
and  thermometer,  being  inappreciably  altered.  Probably  tempera- 
ture is  as  important  as  any  iimuence ;  the  lominoeity  in  the  Mersey 
only  occurs  m  summer,  and  in  rounding  the  Cape  of  Good  Hope 
during  the  winter  season,  scarcely  any  luminosity  was  exhibited 
during  the  month  tnat  we  were  passing  through  the  higher  degrees 
of  8.  Utitute. 

The  animals  which  I  have  observed  to  possess  lumiDooB  proper- 
ties are  not  numerous.  Many  of  the  more  minnte  ^njrnula  taken 
in  the  towing-net  appear  to  exhibit  thton,  more  particularly  the 
small  Crostacea  (Entomostraca)  and  sm^  Meduste  (MedusidaB). 
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I  have  no  ressoD  to  believe  th&t  the  larse  Mednss  (Lnoemaridie) 
as  Anrelia,  Felag^  Rhizostoma,  Ac,  exhibit  axkj  lamiuotu  poweis, 
having  kept  apecimens  which  have  inrariabl;  fiulad  to  do  bo.  Nor 
do  I  believe  that  the  PhTsopfaoridse  aro  luminous.  I  bare  never 
seen  a  Inminotis  Porpita  or  Velella;  and  although  on  one  occasion, 
when  magnificent  specimens  of  Portngnese  men-of-war  had  been 
floating  by  all  day,  my  attention  was  directed  to  sbining  spots  at 
night,  under  the  Bnpp<»ition  that  they  were  Inminons  Pbysaliie,  I 
merely  rephed  by  pointing  to  s  bncket  containing  one  of  tbeae 
animals,  hut  which  was  peifectly  dark.  I  have  seen  a  hirge  prawn 
give  ont  h^t  after  death,  and  a  fresh  squid  was  illuminated  at 
night  with  an  irregolar  glow  of  whitish  light,  which  remained  un- 
altered as  I  passed  my  finger  over  the  anrface.  Nor  do  I  believe 
the  storiee  of  Inminons  fish,  inasmuch  as  fish  rapidly  swimming  in 
a  fluid  abounding  in  minute  Innunous  points,  as  the  sea  sometimee 
does,  wonld  present  an  effect  which  an  nninibrmed  or  inaccurate 
observer  would  readily  mistake  as  proceeding  from  the  fish  itself, 
instead  of  from  luminous  points  which  it  disturbed  in  its  psasage. 


rV.    OUR  FIELD  CLUBS:    THEIR  AIMS,  OBJECTS, 
AND  WORK. 

1.  Transaetton*  of  (he  Woolhope  NtditraligtB'   Fidd  Cluh  (etia- 

biieked   1851),   ineluding   (heiird   vaH  of  the  Flora  of 
Herd'ardshire.    By  the  Rev.  W.  H.  Purchas,  L.Th.,  1866. 

2.  The  Fretident'g  Address  and  Beportt  for  1866,  together  wiih 

the  Bviea,  lAM  of  Members,  and  Catalogue  of  Books  of  the 
Wesi  Kent  Natural  History,  Microscopical,  and  Fholographie 
Soeietij. 
8.  The  Proceedings  of  the  CoHeswold  Naiuraiisls'  Fidd  Gab 
far  1865. 

4.  Proceedings  of  fke  Bath   Natural  History  and  Antiquarian 

Club. 

5.  Report  of  (he  Liverpool  Naturalisti  Field  Club  for  the  year 

1866. 

6.  Proceedings  of  (he  Bristol  Naturalists'  Society.      Edited   by 

Wm.  Lant  Carpenter,  B.A.,  B.8c. 

Natubaxisib'  Field  Clubs,  compared  with  other  societies  devoted  to 
scientific  pnrsnita,  are  inatitutionB  belonging  to  a  very  recent  period  : 
the  oldest  of  them,  in  this  oonntry,  has  not  yet  celebrated  its  jubilee, 
and  few  have  existed  so  long  as  ten  years ;  yet  now  no  season  pases 
without  adding  to  the  already  numerons  li^ 
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The  inqniry,  "What  are  the  objects  trf  NatnralistB'  Field 
Olabs,"  may  beet  be  anaveied  in  the  words  of  some  of  their  most 
Eealona  ^ranoterB. 

Sir  Wm.  Jardine,  Bart,  Pre^dent  of  the  Dnmfriesabire  and 
GftUovav  Natural  History  aiid  Antiquarian  Society,  thns  states  tho 
object  of  the  Society : — "  To  secure  a  more  frequent  interchange  of 
thot^ht  and  opinion  among  those  who  cultiTate  Natural.  History 
and  Antiquities ;  to  elicit  and  diSttse  a  taste  for  such  stodiee  where 
it  is  yet  nnformed;  and  to  afford  means  and  opportunities  for 
promoting  it." 

G.  S.  Brady,  Esq.,  Secretarrof  the  Tyneeide  CInb, says:— "The 
objects  of  NatnialistB'  Field  Clnbs  may  be  said  to  be  twofold. 
First,  the  stndy  of  nature  ont  of  doors,  and  (as  beii^  inseparably 
connected  with  this)  the  collection  of  specimens  for  more  minnte 
examination  at  home.  Secondly,  the  preeerration  of  natural  objects 
from  wanton  useless  destraction." 

The  £er.  Leonard  Jenrns,  Preadent  of  the  Bath  Natural 
History  and  Antiquarian  Field  (Sub,  says : — "  There  are  two  especial 
objects  which  a  Club  ench  as  ours  has,  or  ought  to  have,  in  view. 
One  is  the  thorough  investigation  of  the  neighbourhood  in  which 
it  carries  on  its  reeeercheB  as  regards  its  Natural  History  and 
Antiquities;  the  other,  the  bringing  together  men  of  the  same 
pursuits,  with  the  addition  of  those  who,  without  following  np  any 
particular  branch  of  science  themselTes,  may  yet  enjoy  the  society 
of  those  who  do,  or  who  may  like  to  join  the  Olub  for  the  sake  of 
its  excursions,  the  health  and  exercise  they  afford,  and  the  pleasure 
of  rambling  over  new  ground." 

Leo.  Grindon,  Esq.,  Secretary  of  the  Manchester  Field  Natu- 
ralists' Society,  says : — "  The  great  aim  of  the  Society  is  to  call 
fimrth  and  encourage  latent  taste  for  Natural  History." 

We  are  inclined  to  agree  with  the  most  Uberal  of  these  opinvma, 
and  to  think  that  too  much  soHcitude  ia  sometimes  shown  by  the 
managers  of  Field  Clubs,  to  secure  that  no  meeting  should  be  with- 
out a  prominent  share  of  speech  making  or  paper  reading.  No 
doubt  the  members  of  any  voluntary  association  have  a  right  to 
make  their  own  arrangements,  but  if  the  Field  Club  be  the  agency 
to  which  we  must  look  for  the  wide  difinsion  of  a  taste  for  Natural 
History,  the  excursion  pn^ramme  should  in  every  case  be  drawn  up 
with  due  consideration  for  the  predilections  of  incipient  naturalists. 

We  remember  attending  Irofessor  Sedgwick's  lectures  at  Gam- 
bridge,  over  thirty  years  ago :  the  class-room  was  not  always  crowded, 
but  on  the  oocasiong  when  the  accomplished  Frofeeeor  toc^  the  iield, 
moimted  on  his  well-known  black  steed,  there  was  ever  a  goodly 
attendance  of  equestrian  pupils  at  the  meet ;  and  if  at  the  close  <n 
his  ride,  token  at  a  dashing  pace  right  across  the  country,  there 
were  fewer  students  present  b^  the  concluding  lecture,  the  falUng 
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off  of  his  andienoe.  certainly  did  not  arise  &om  any  mere  geol<^cal 
deficiencies.  It  is  said  that  some  who  joined  the  Piofenor's  Sam, 
chiefly  for  the  fnn  (tf  the  mounted  excursion,  afterwards  became 
emiooit  as  gecdogista. 

It  is,  however,  manifest  that  the  snccesHfol  working  of  a  Field 
Clnb  mnst  depend  on  the  snitabihty  of  its  plans  to  the  ciicnm- 
stanoee  of  Ha  position.  Field  Glnbs  commonly  belong  to  one  or  the 
other  of  two  distinct  classes.  1st.  Bnch  as  occapy  a  wide  field 
extending  over  a  large  portaon  of  a  county,  and  include  amcoigst 
their  members  diiefly  professional  men,  and  men  of  independait 
position.     2ndly.  Sneh  aa  are  established  in  populous  towns. 

To  the  fonuer  of  these  divisionB  belongs  the  Cotteswold  Katn- 
lalists'  Field  Clnb,  of  which  we  need  only  say  that  the  intellectual 
and  genial  character  of  its  gathering  is  such  as  to  induce  men  c^ 
eminenoe  in  science,  eren  when  residing  in  London,  frequently  to 
attend  its  meetings.  Its  publications  nave  not  been  issned  regu- 
larly, but  are  of  the  highest  scientific  ralne. 

The  Woolhope  Katnralists'  Field  Club  has  this  year  issued  a 
volume  of  transactions,  which  plainly  indicates  the  Club  to  be  in  a 
thriving  and  vigorous  condition.  The  speciaiity  of  the  work, 
however,  mainly  consists  in  that  portion  of  it  wluch  contains  the 
Flora  of  Herefordshire,  edited  by  the  Bev.  W.  H.  Purchas.  The 
Flora  is  accompanied  by  a  map  of  the  county  divided  into  fourteen 
botanical  districts:  a  schedule  follows,  pointing  out  the  plants 
found  in  each  district.  The  editor  modestly  disclauns  origmality 
io  adopting  this  plan ;  but  we  do  not  know  that  it  has  been  carried 
out  with  uie  same  degree  of  completenees  in  any  other  county. 
The  difficulty  of  obtaining  sati^ictory  reports  from  so  many 
districts  must  have  been  very  gmtt. 

We  quote  from  the  advertisranent : — "  It  has  of  late  years 
been  felt  that  a  very  imperfect  view  of  the  botany  of  any  connty 
was  given  by  the  plan  on  which  the  older  Floras  were  drawn  up ; 
that  plan  bemg  to  mention  stations  for  the  rarer  planta,  or  those 
supposed  to  be  such,  whilst  it  was  left  to  be  inferred  that  the  re- 
mamder  were  equally  common  throoghout  the  whole  area  to  which 
the  Flora  related.  The  real  truth  being  that  species  which,  from 
&eii  frequency  in  one  part  of  a  county,  might  be  expected  to  pr»- 
vail  equally  throughout  its  whole  extent,  are  fouDd,  when  specially 
sought  after,  to  be  comparatively  local" 

Whilst  Field  Clubs  very  rigntiy  devote  a  good  deal  of  attention 
to  the  geographical  distribntion  of  plants,  it  may  be  remarked  that 
the  geographical  distribntion  of  the  Field  Clubs  themselves  is  a 
subject  worthy  of  notice.  A  map  of  England  marked  with  &e 
stations  of  these  Clubs  would  show  them  to  be  very  unequally 
distributed.  A  belt  extending  from  Lancashire  along  the  western 
side  of  Ei^land  to  the  sontb  coast  would  include  amirngst  others 
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the  followig:  Bath,  Bristol,  Tbe  Gatsdoc,  The  Gott«swdd,  Chel- 
tenham, DndW,  Exeter,  LiTerpool,  MalTem,  Manchester,  Oswestry, 
PrcBton  (1867),  Severn  Valley,  Somersetshire,  The  Tedgn,  Wor- 
ceeter^iite,  and  Tbe  Woolhope.  In  the  rest  of  EngWd  tbe 
stations  marked  wonld  be  comparatir^y  few  and  far  between. 
Are  we  to  apply  to  the  geologiste  oi  tlie  ethnologists  for  an  ex-- 
planation  of  this  ? 

The  list  of  Herefcffdahire  plants  is  a  lai^  one :  some  of  the 
diBtricts,  particularly  that  of  Boes,  have  been  fortnnate  in  possessiiig 
a  representative  not  a&aid  to  attack  snch  formidaUe  botanical  pro- 
blems as  the  Willows  and  the  Brambles.  A  list  of  plants,  however, 
even  if  it  were  perfect,  wonld  convey  but  little  instraction  unless 
OHmected  with  mformation  respecting  the  physical  and  geological 
features  ot  the  district  to  which  it  belonged.  This  want  has  been 
supplied  by  the  Bev.  W.  S.  Symonds,  President  of  the  Malvern 
Club,  who  has  given  an  admirable  account  of  the  local  and  geo- 
logical characters  of  each  of  the  fourteen  sabdivisiouB  of  the  county. 
It  is  announced  that  a  fature  portion  of  tbe  Flora  vrill  consiBt  of  a 
"  more  detailed  mention  of  the  different  plants,  and  will  give  any 
farther  information  that  may  seem  needful." 

The  volume  contains  full  reports  of  tbe  excnisions,  referring  to 
which  Dr.  Bull,  the  President,  in  his  retiring  address,  remarks, 
**  The  published  reports  of  our  field  days  make  people  wish  they 
bad  been  with  ns."  Not  the  least  doubt  of  it !  Who  would  not 
wish  to  share  in  snch  dies  ambrosiana,  with  salmon  and  tbe  goodly 
haunch  of  venison  on  tbe  board,  and  such  men  as  Bentham  (of  the 
Handbook)  and  Brodie  and  Symonds  as  guests,  beeides  the  members 
of  the  Club,  around  it  ? 

Before  leaving  the  Woolhope  proceedings  we  must  refer  to  the 
series  of  photographs  of  remarkable  trees  m  Hetetbrdshire :  these 
are  not  the  only  indications  that  this  Club  gives  more  than  common 
attention  to  the  subject  of  trees,  too  oft^  almost  neglected  by 
botanists. 

The  Bristol  Xatnralists'  Society  difiers  from  most  others  in 
having  distinct  sections  for  entomology,  chemistry  and  photography, 
zoology,  botany,  and  geology.  A  general  meeting  is  neld  once  in 
tbe  month ;  the  sectiona  alao  have  monthly  meetingB  and  excnrsionE^ 
and  contribute  fimds  to  the  hhrary  of  the  Society. 

The  Liverpool  Naturalists'  Field  Club  professedly  aims  at  the 
extension  of  a  taste  for  natural  science,  and  seems  to  have  ample 
scope  for  its  efforts  amongst  its  720  members.  Some  peculiarities 
in  its  plan  are  thus  noticed  by  the  President : — "  As  the  plan  of 
giving  prizes  (books  on  natural  history  subjects)  originated  with 
onr  own  Club,  I  may  state  that  practically  it  has  been  found  very 
Boccessful  Many  younger  members  of  the  Club,  beginning  wiui 
the  prizes  (at  the  excnrsicais)  most  easily  attaiiuble,  have  hem 
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euxKinged  to  pzooeed  zealonsl;'  with  Btndiee  vhich  otherwise 
vonld  not  fasTS  oeen  entered  njxm ;  whilst  aonui  of  the  coUectionfl 
sent  in  for  onr  umnal  prizes  haTfl  &t  sarpaaaed  k11  onr  expectstiom." 
"Large  numbers  job  our  excursions  who  are  not  ^wrticiilarly 
i^terffitfid  in  sny^  bnmch  of  natural  Bcience,  and  this  i8  just  whwt 
the  chief  object  of  onr  Glnb  renders  a  dssiiable  cdrcnmstsnce.  The 
boBY  appearanoe  of  onr  workers,  who  often  come  in  when  teh  is 
hall  over,  flushed  with  exerdse  and  animated  with  snocess,  is  a 
soggeBtive  lesscm  to  others  who  may  be  fonnd  waiting  at  the  door 
of  oni  moetiag  room  balf-au-boor  or  eren  «n  hoar  before  the 
ftppcanted  time ;  a  lesson  on  the  difference  of  the  amount  of  pleasnre 
anorded  by  a  walk  with  a  special  object,  and  a  walk  wiUtont  one." 
"Oar  numerical  strength  gives  to  onr  most  Talned  members 
&ahtiee  for  Tisiting  looolities  at  ^eet  distances,  on  terms  which 
oonld  not  otherwise  be  obtained.  We  are  able  io  engage  a  special 
tntin  and  make  a  journey  of  160  miles  in  a  day,  at  a  coat,  including 
a  substantial  dinner-tea,  of  abont  eer^i  BhilUnga  each,  allowing 
fire  hours  for  work  at  the  locality  Tisited." 

Nftturalista'  Societiee  now  in  operation  in  Great  Britain  have 
upon  their  lists  probably  not  fewer  than  4,000  members:  we  may 
scuely  add  an  equal  number  to  represent  professors,  students, 
oollectots,  and  others  not  connected  with  any  society,  yet  more  or 
less  actively  ^gaged  in  the  same  pursuit,  Such  a  company  should 
be  able  to  give  a  good  account  of  the  natural  history  of  their  own 
country,  yet  many  interesting  branches  have  been  all  but  wholly 
neglected,  and  some  are  at  present  without  even  a  moderatfdy  usefu 
Handbook,  e.  g.  The  Fresh-water  Algra,  the  Annelids,  and  the 
Centipedee ;  bnt  even  in  the  pursnitH  which  are  most  popular,  much 
temamiS  to  be  done.  Members  of  Naturalists'  BodetieB  must  bo 
aware  that  a  questitm  is  pending  which  in  Zoology  and  Botany 
may  open  a  field  for  investigation,  oomparatdTely,  as  vast  as  that 
annexed  to  astronomy  by  the  invention  of  the  teleecope.  Yet  it  is 
a  marvel  how  few  mrect  their  efforts  towards  the  aoquisitioa  ^ 
evidence  for  or  against  the  hypothesis  of  the  origin  of^  species  by 
natural  selection.  Fads  well  authenticated  and  chosen  with  dis- 
crimination  on  either  side  are  equally  and,  at  present,  pre-ominently, 
the  desiderata  of  natural  science. 
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1.  AGRICDLTUEE. 

The  GatUe  Flagne  has  not  jet  enlirely  left  ns.  During  the  past 
quarter  aeveial  cases  have  occurred  on  t&znm  lying  eastward  of 
London,  to  which  the  infection  may  have  heen  broognt  by  the  im- 
ported stock  which  is  landed  at  Thames  Haven  and  taken  into 
the  Metropolitan  Market  by  a  railway  passing  through  ths  diHtrict 
which  has  suffered.  And  dina  it  is,  in  all  probability,  that  the  dis- 
ease has  at  length  reached  the  farm  and  large  herd  of  cows  near 
Barking,  belonging  to  the  MetropoUttui  Sewage  Company,  to  whose 
proceedmgB  r^erence  has  more  than  once  been  made  in  this 
Ghronicle.  There  were  238  cows  on  this  &rm  early  in  August, 
feeding  on  the  8ewage-m)wn  giaae  which  is  there  coItiTsted.  Of 
these  12  became  diseased  and  were  killed  and  buried,  and  115  were 
condemned  to  be  slaughtered  as  having  been  infected  by  contact 
with  diseased  animals.  There  then  remained  111,  in  two  sheds 
detached  from  the  homeetatd,  and  these  have  remained  healthy. 
They  had  been  fed  on  the  same  food  as  the  others,  and  bsing  sur- 
rounded by  the  meadows  irrwated  by  the  sewage  water,  were  not 
only  thereby  more  easily  and  completely  isolated  &om  the  other 
stock,  but  were  at  the  same  time  more  liwle  to  any  injunous  influ- 
ence which  the  sewage  may  be  capable  of  exerting.  It  is  satisfiictory 
to  learn  from  this  experience,  that  neither  on  tne  food  nor  on  the 
treatment  of  these  cows  can  the  losses  by  the  Cattle  Plague  be 
charged,  that  sewage-grown  grass  is  perfectly  wholesome  food,  and 
that  the  Cattle  Plague  is,  as  it  has  always  been  supposed  to  be,  simply 
the  result  of  an  imported  poison,  the  special  produce  of  the  disease 
itself.  Of  the  quoutity  as  well  as  quahty  of  the  produce  which 
sewage-water  raises  even  on  poor  land,  the  experience  of  the  Barking 
&rm  is  satisfactorily  coocIusiTe.  flax,  mangold-wurzel,  potatoes, 
cabbages,  and  grass  have  been  grown  luxuriantly  on  it ;  and  dress- 
ings of  the  young  wheat-tilaot  in  spring  and  early  summer  have 
shown  what  immaise  buOc  of  straw  can  be  thns  ensuied — from 
which,  in  suitable  seasons,  no  doubt  increased  yield  of  grain  must 
follow.  Of  the  Italian  ryegrass  thus  produced  a  record  has  been 
kept,  and  on  many  acres  upwards  of  50  tons  per  acre  had  been 
obtained  &om  five  cuttings  by  the  middle  of  August.  It  seems 
certain  that  the  produce  of  sewage  applicatoons,  under  all  ordinary 
eircumstuuies,  must  be  sufficient  to  return  a  Batis&ctory  profit  aft«r 
the  deduction  of  e^iensee. 
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ProfeeBor  Anderami  has  lately  delivered  at  Glasgow  an  iatereetiiig 
lecttite  on  recent  laboratory  resnlto,  in  which  he  called  attention  to 
the  state  of  the  guano  trade,  the  soperphoephate  maDn&ctnre,  the 
qnaUty  of  oil  cakes,  and  of  drinking  water — all  of  them  important 
uricnlttual  sabjects.  He  infomiB  ns  that  the  gnaco  on  some  of 
the  Chincha  islands  is  already  ezbansted,  and  that  recent  imports 
are  of  inferior  qnahty — containing  oorndderahly  more  water  and 
considerably  tees  ammonia  than  the  qnalitiee  which  have  hitherto 
been  common — a  difference  capable  of  correction  only  by  the  arti- 
ficial addition  of  at  least  20  shiUings-worth  of  sulphate  of  am- 
monia to  the  ton— "and  to  this  extent  the  price  of  the  gnano  is 
practically  enhanced  by  this  diminution  of  ite  qmhty."  Of  recently 
numnfitctnred  superphoephatea  Professor  Anderaon  reports  an  im- 

Sjvement.  They  are  indeed  no  longer  mannfactnTea  from  bones, 
t  the  process  by  which  the  mineral  phosphates  are  converted  is 
more  completely  carried  out,  and  new  supplies,  of  excellent  quality, 
are  from  time  to  tune  diaeovered.  Thus  it  has  been  latdy  met 
with  in  nests  in  a  particular  kind  of  dolomite  in  the  valley  of  tha 
I^hn,  a  tributary  of  the  Rhine.  The  mines  of  Staffel  yielded  last 
year  2,r)00  tons  of  a  quality  containing  55  to  65  per  cent,  of 
phosphates.  It  is  here  in  a  new  and  nnespected  geolo^cal 
formation,  and  there  can  be  httle  doubt  that  by  an  extended  search 
many  sinular  deposits  will  be  found. 

thirinff  the  past  year  Professor  Anderson  has  found  bran,  grass 
seeds,  carob  beans,  French  nutcake,  and  other  adulterations  in  oil- 
cakes of  British  manufactore.  And  we  are  informed  of  the  ofier  in 
the  market  of  inferior  mixtures  containing  mustard  and  other  small 
seed,  with  the  avowed  purpose  of  "  reducing  high  quahty  linseed." 
A  dealer  in  cakes,  we  are  told,  has  sold  at  11^.  a  ton  an  article, 
which  he  stated  was  of  the  highest  quality,  nnder  the  name  (^  the 
"Simon  Pure."  It  was  found  on  analysis  to  contain  bran,  and 
since  then  he  has  supplied  his  customers  with  the  real  Simon  Pnre 
at  11/.  lOs.,  "  so  that  in  conmierce  as  well  as  in  comedy  there  are  a 
re^  and  counterfeit  Bimon  Pure."*  Professor  Anderson  touched 
lastly  on  the  character  of  the  drinking  water  given  to  cattle.  Me 
has  lately  examined  the  water  from  wells  on  several  fitrms,  and  hag 
fonnd  them  to  contain  nitrates  obviously  derived  from  the  infiltration 
of  animal  matters.  The  presence  of  such  matters  is  injurious  to 
human  beings,  and  is  in  all  probability  also  miscbieTons  to  the  live 
stock  of  the  farm. 

One  of  the  more  remarkable  features  of  the  annual  show  of  the 

*  For  tbe  gaidimoa  of  uuJjvtB  uid  of  our  agricnltnra]  readerii,  we  maj  mentkoi 
that  the  foUoving  BubstauoeH  are  osed  for  tlie  nJiJteration  of  linseed  cake :  wheat- 
bran,  ground  ri(»-iiusk»,  inferior  twe^ceia,  inferior  gronndnnt^eJte,  Niger  rake, 
damaged  cotton  calce,  cake  made  from  damaged  litiBoed,  Dodder  cake,  flcawme 
cake,  Indian  oam  meoL  locust  beuna,  ia. ;  but  the  worst,  and  Buat  valuelcM 
sidMtBiice  nsed  is  grooud  rioe-liaib,  known  as  "  slindes." 
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English  Agnonltnntl  Societ;  at  T&arj  last  J11I7,  waa  the  iUostratioa 
givce  of  the  economical  application  of  ateam-power  to  licht-l^d 
onltivstioa.  B;  means  of  two  enginee,  (we  at  either  end  of  the 
caltJTated  field,  two  toola  are  work^  at  once ;  and  when  the  widest 
tools  weie  used — Fowler  drags  a  13-tine  cnltiTator  which  takes  a 
width  of  4  yards  at  once — the  cnltiyation  was  aooompliBbed  at  the 
rate  of  50  acres  in  a  day.  It  seems  plain  that  on  Ught-land  bims 
ae  well  as  clays,  whererer  the  area  has  been  properly  laid  ont  for 
steam  caltivBtioQ  there  need  in  fntnre  be  do  more  hoi8&-power 
provided  and  kept  throughout  the  year  than  will  saffice  for  the 
harreetiiig  and  marketing  of  the  cropti ;  in  &ct,  for  all  the  work  of 
carriage.  With  Fowler  s  or  with  Howard's  donble  engines,  eadi 
Tith  donble  drum  working  two  tools  Himaltaneoaaly,  there  is  no 
reesoa  why  a  sqoare  of  20  acree,  or  even  more  of  Wd  which  had 
been  ploughed  by  steam-power  before  winter,  shotild  not  be  gmbbed 
or  cnltiTated,  and  receive  a  thorough  harrowing  all  at  once  in  a 
single  day  in  spring,  or  why  a  thorough  &llowing  after  a  winter's 
frost  upon  the  autumn  tillage  of  stiff  clays  should  not  be  thns 
accomplished  almost  at  a  blow. 

The  hot  and  variable  weather,  aecompanied  by  thunderstorms, 
of  the  current  season  has  been  greatly  against  the  dead-meat 
trade ;  and  some  easy  preservatiTe  of  quality  is  under  such  circum- 
stances greatly  needed.  Messrs.  Medlock  and  Bailey  have  patented 
the  use  of  their  solution  of  bisulphite  of  lime  for  this  purpose.  Two 
quarts  of  this  aolntiou,  one  pint  of  common  salt,  and  four  gallons  of 
water,  constitute  the  wash,  by  which  it  is  said  that  a  joint  of  meat 
may  be  preserved  fresh  in  the  hottest  weather.  A  dip  night  and 
morning  into  such  a  mixtore  will  keep  meat  sweet  for  any  length 
of  time;  and  when  afterwards  dipped  in  oold  water  for  a  few 
minntes  and  then  dried  thoroughly  with  a  cbth  it  is  ready  fw 
cooking,  unaltered  in  any  detectable  vmy  &om  the  day  it  was 
ghinghtered.  Such  are  the  assertions  of  the  patentees;  and  they 
are  sufficiently  striking  to  deserve  examination. 

The  weather  of  the  past  spring  and  summer  has  proved  on  the 
whole  better  for  succulent  growth  than  for  the  formation  and 
ripening  of  seed,  and  the  reports  of  the  grain  harvest  are  not  satis- 
fiictory.  More  than  half  the  reports  of  the  wheat  crop  supplied  to 
the  '  Agricultural  Gazette '  declare  it  to  be  under  average,  and  that 
is  a  larger  proportion  than  was  Edmilarly  returned  last  year,  when 
the  crop  was  undoubtedly  an  inferior  one.  The  crops  of  spring- 
sown  oats  and  barley,  and  especially  of  beans,  are  beueved,  on  tu 
other  hand,  to  be  generally  good. 
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2.  ABCH^EOLOGT  AND  ETHNOLOGY. 

YiELDnra  to  the  desire  of  the  Be^iaa  Uinister  of  the  Interim', 
M.  Dnpont  has  collected  into  a  smul  octaro  yolnme  the  first  seriee 
of  his  papers  ob  the  Belgian  cavema,  under  the  title  of  "  NotioeB 
preliminairefi  snr  lee  fonillee  ex^nteee  sons  lea  auspices  da  gonreme- 
ment  Beige  dons  les  caremes  de  la  Belgique."  It  contains  notices 
of  the  cavems  on  the  banks  of  the  Lea^e  explored  np  to  the  month 
of  April,  1866 ;  of  the  caverns  on  the  banks  of  the  Mease  explored 
up  to  October,  1865 ;  and  of  the  anther's  researches  into  the 
Qaatemary  deposits  of  the  Tolleys  of  both  thoee  rivers.  These 
memoirs  mving  been  originally  published  in  the  Bulletin  of  the 
Academy  of  Sconces  of  Bmseels  are  now  tolerably  well  known, 
and  reqaire  no  farther  notice  at  onr  hands ;  but  their  publication 
in  a  compact  form  will  be  welcome  news  to  the  many  Knglish 
ethnologiste  and  geologists  who  are  interested  in  the  progress  of 
M.  Dnpont's  researches. 

Mr,  J.  8.  Moore  baa  reoorded,  in  the  Jonmal  of  the  Boyal 
Geological  Society  of  Ireland,  the  finding  of  a  stone  hatchet,  ander 
interesting  circamstances,  at  Kilbride,  County  of  Wicklow.  It 
was  found  imbedded  in  hard  clay,  and  carefally  covered  by  a  large 
stone,  fourteen  inches  broad,  eighteen  inches  deep,  and  two  feet 
long,  perfectly  flat  on  the  under  side,  and  weighing  about  3  cwt. 
This  stone  was  firmly  imbedded,  and  wedged  in  by  five  other  lai^ 
stones,  varying  in  weight  &om  one  to  three  hundredweight.  About 
two  loads  of  smaller  stones  were  firmly  and  closely  packed  npon 
these.  Stiff  hard  day  roee  around  the  base  of  the  large  stones  to 
the  height  of  six  inches,  and  from  that  np  to  the  Bodaoe  of  the 
ground  lay  abont  18  inches  of  bog.  The  author  specnlatefl  on  the 
means — natural  and  artificial, — whereby  the  hatchet  may  have 
been  placed  in  the  position  in  which  it  was  found,  and  the  most 
probable  of  his  suggestions  seems  to  be  that  it  was  hidden  there  by 
a  native  previona  to  the  growth  of  the  bog,  and  the  accnmulation 
of  the  clay  aroimd  the  base  of  the  large  stones. 

A  controversy  on  the  sabject  of  certain  submarine  forests  on  the 
shores  of  Liverpool  Bay  and  the  Biver  Mersey  has  been  carried  on 
for  some  time-  past  between  the  Bev.  Dr.  A,  Hume  and  Mr.  Joseph 
Boult.  The  latter  gentleman  in  several  papers,  and  especi&lty  in 
one  recently  published  in  the  '  Transactions  of  the  Historic  Bociety 
of  Lancashire  and  Cheshire,"  upholds  the  idea  that  the  peat  of  this 
district  has  been  derived  from  other  localities  where  peat  pre-^jsted, 
e.  g.  Chat  Moss,  and  that  the  remains  (Soman)  found  in  it  "  are 
appurtenant  to  the  original  locabties  irom  which  the  peat  is  derived, 
and  may  furnish  a  clue  to  identiff  those  localites  wherever  they 
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jaaj  be."  Dr.  Home  in  the  same  pnblicatioQ  (p.  1)  adTOcatee  tha 
belief  th^  tiia  foreets  lOkd  peat  ate  th&  leaalt  (^  growth  in  mKi^ 
and  that  in  Bcone  cases  there  are  sooceHSve  beds  of  fbieBt-iemaina 
separated  hj  atrsts  deposited  by  vater.  The  Boman  remaios  Ibnnd 
near  Qreat  Meols  ha  consideiB  the  proof  of  a  Boman  settlement ; 
and  the  efidences  of  encroachments  of  the  see  show  that  the  land 
has  been  snbmerged  since  the  growth  of  the  forest.  Mr.  Bonll^s 
opinions  being  diametrically  opposed  to  these,  the  two  aatbois  hare 
woQght  togeuer  all  the  evidence  they  conld  obtain,  and  have  thus 
{ffodoced  two  papers  of  oonsideiable  intereet  to  load  accheologistB 
and  historiaiiB. 

In  the  '  Gomptee  Bendus,'  *  M.  Gn^rin  has  recorded  the  finding 
of  a  core  and  some  fiakes  of  (Asidian  in  the  neighbonrhood  of 
Lnn^ville,  the  material  being  the  curions  dement  in  the  discoverj. 
For  some  time  this  remained  an  isolated  fact,  bat  the  perseverance 
of  M-  Goerin  has  since  been  rewarded  1^  his  detecting  near 
Aingeray — a  small  conminne  in  the  Department  of  the  Meurthe, — 
some  firagments  of  a  rase  remarkabk  for  its  shape  and  materral ; 
and  very  near  it  a  chipped  flake  consisting  of  a  yitreous  snbstanoe. 
On  putting  together  uie  fragments  of  the  vase,  M.  Gnerio  reoc^ 
nized  the  shape  to  be  the  same  as  that  of  some  found  in  accomn- 
latdons  of  the  Bronze-age  in  Alsace. 

Sign.  Gnalt«rio  has  recorded!  the  discovery  of  a  fossil  bnman 
cramnm  in  the  Quaternary  travertin  c^  Tit^bo,  associated  with 
bones  of  Ox,  Goat,  and  a  species  of  £mys.  No  opinion  as  to  its  mcare 
precise  age  b  hazarded  by  Sign.  Gnalterio,  but  the  probability  is  that 
it  belongs  to  a  very  recent  period,  powibly  within  historic  times. 

The  Archseologicfll  Institute,  the  British  Archfeological  Asso- 
ciation, and  the  Cambrian  Archseological  Assoctatton  have  held 
their  annual  meetings  during  the  past  quarter  at  Hull,  Ludlow, 
and  TTereford,  respectively.  Several  churches,  castles,  and  other 
buildings  were  visited ;  but  little  was  done  in  reference  to  the  Pre- 
historic period.  We  most  mention,  however,  that  a  large  tumulus, 
supposed  to  belong  to  the  Soman  period,  was  opened  at  Tbmxton, 
near  Hereford,  daring  the  meeting  of  the  Cambrian  Association. 

In  our  last  Chronicle  we  described  some  of  the  ancient  inscrip- 
tions (Oghamic,  Bonic,  &c.)  of  Ireland  and  Scandinavia,  and  we 
have  now  to  record  the  publication  of  Mr.  John  Stuart's  work, 
entitled  '  The  Sculptured  Stones  of  Scotland,'  in  two  volumes, 
illustrated  by  more  than  200  plates.  Our  space  will  not  allow  us 
to  describe  the  contents  of  this  work ;  but  we  may  mention  that 
the  sculptures  include  representstionB  of  men  and  animals,  sym- 
bolical figures,  and  Pictish,  Bnnic,  and  other  inscriptioDS. 

Two  numbers  of  the  '  Anthropological  Beview '  (Nos.  18  and  19, 
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for  Joly  and  October),  have  been  pnWished  dnringthe  past  ^narter. 
Th«r  oontenta  are  for  the  most  part  remarkably  specnlatiTa  and 
general,  rather  than  descriptiTe,  which  latter,  in  the  youth  of  a 
flcienoe,  we  Traitnre  to  think  they  ought  to  be.  We  ahall  ther^we 
•elect  orfy  a  few  papera  more  especially  worthy  of  nobee. 

Mr.  Carter  Elsie's  paper  "On  the  Hnman  Jaw  from  the 
Belgian  Bone-caTes,"  is  here  pnbliahed  in  fnll ;  but  as  we  discTWBed 
the  ahfltract  of  it  in  onr  last,  we  need  do  no  more  here  than  record 
the  &ct. 

Mr.  E.  B.  Tylor  haa  a  paper  "  On  the  Phenomena  of  the  Higher 
Civilization  traceaUe  to  a  mdimental  Origin  in  Savage  Tribes, '  in 
which  he  attempts  to  rfiow  that  certain  cnstoms  still  practised  in 
civilized  commonities  are  traceable  to  a  barbaroiiB  ongin.  For 
instance,  "  The  astrology  of  Zadkiel's  Almanac  doee  not  appear  to  me 
to  differ  from  the  old  rules ;  the  ordeal  of  the  key  and  Bible  ifl  very 
old  and  widely  spread ;  country  people  still  make  a  heart  and  mn 
pins  into  it  to  hurt  the  heart  of  some  person  vrith  whom  they  choose 
to  associate  it,  as  any  savage  might  do."  All  that  Mi-.  Tylor  wntea 
is  worth  reading,  and  this  paper  is  not  bji  exception,  for  m  many 
instances  he  shows  how  curious  customs  still  extant  amongst  the 
superstitious  crowd  of  a  country  lair  have  got  their  origin.  Bni 
we  take  the  liberty  of  asking,  Can  these  exhibitions  of  superstition 
be  dignified  with  the  title  of  "  the  phenomena  of  the  Higher 
Civiliaitdon  ? "  Ought  the  author  not  to  have  said,  rather,  the 
Lower  Civilization  ?  It  seemti,  however,  that  the  t«Tn  "  savage  "  is 
sufficiently  distinctive  from  "  civilization  "  to  render  the  uae  of  any 
comparative  adjective  unneceeaary.  But  Mr.  Tylor  may  poesibly 
regard  the  savage  condition  as  a  rndimentary  stage  of  civiuzatiou, 
and  has  some  name  more  glittering  than  civilization  for  the  habits, 
customs,  and  modes  of  thought  of  the  educated  people  of  the  [ses«it 


Br.  J.  Tljumam  has  a  paper  in  support  of  his  Aieory  that  long 
skulls  are  found  in  long  barrows,  and  short  skulls  in  short  1)aiTovre ; 
but  he  qualifies  it  by  admitting  that  while  he  considers  the  first 
part  of  his  proposition  to  be  strictly  true,  the  second  he  concedes  is 
subject  to  exceptions,  and  that  the  round  skull  ia  simply  the  jjre- 
vauing  type  found  in  the  round  barrow.  We  cannot  enter  into  the 
details  of  measurements,  &c.,  by  which  the  theory  ia  supported,  but 
for  them  must  refer  our  readera  to  the  paper,  which  is  entitled 
"Further  Eeeearches  and  ObeervationB  on  the  two  principal  Forms 
of  Ancient  British  Skulls."  We  may  also  mention  that  Mr.  C. 
Carter  Blake,  in  the  next  paper,  "  On  certain  Sknlis  irom.  Bound 
Jsarrows  in  Dorsetshire,"  endeavonrs  to  show  that  no  such  distinc- 
tions  exist ;  bnt  we  have  seen  that  Dr.  Thumam  hiroaelf  states  that 
the  "  round  barrows,  round  skuUa "  is  not  aa  abeolutely  rigid 
proposition. 
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Dr.  ThorDun  also  endeaToms  to  diaw  a  dietmction  as  to  the 
relatiTe  ages  of  tlte  two  formB  of  harrows,  and  states  tliat  no  woU 
aatlieuticated  instanoe  of  the  finiling  of  metal,  or  of  Uie  finer  d&- 
oorated  pottery,  with  the  printary  intermenta  in  long  barrows  was 
known  to  him;  bnt  only  objects  of  atone,  hone,  or  horn,  and  a 
peculiar  coarse  kind  of  pottery.  In  the  ronnd  harrows,  on  the  con- 
trary, "  objects  of  bronze  (very  rarely  of  iron)  and  richly  decorated 
pottery  are  often  fonnd,  with  or  without  objects  of  stone."  The 
aathor  therefore  referred  the  long  barrows  to  the  8tone-a^  and  the 
roond  ones  to  the  Bronze-age,  uid  the  paiod  of  transition  from 
that  to  the  Iron-age. 

In  a  paper  "  On  the  Nativee  of  Madagascar,"  Mr.  Thomas 
Wilkinson  snows  the  existence  in  that  island  of  two  distinct  races 
of  men — one  inhabiting  the  sea-coast  and  the  other  the  interior  of 
the  island.  "  The  former  have  woolly  hair,  hrown  or  black  skins, 
strong  white  teeth,  and  in  &ct  all  the  characteristics  of  a  superior 
order  of  Negroes.  Within  the  last  few  years  Qob  race  has  been 
conqoered  l^  Qua  people  inhabiting  the  interior  of  the  island,  who 
are  called  Hovaa,  uaA  are  generally  slender,  often  small,  with,  in 
many  cases,  long,  straggling,  nnsonnd,  and  ugly  teeth,  straight 
coarse  hair,  and  Ught-brown  skins,  with  faces  reeemhling  those  of 
the  Chinese  or  of  other  Mongolian  races." 

In  a  paper  entitled  "On  Physio-Anthropology,  ita  Aim  and 
Method,"  Dr.  Hunt  endeavonrs  to  divide  his  science  into  two  por- 
tions, namely  "  Physio-Anthropology,"  or  the  doctrine  of  the 
fonotions  of  mankind,  and  "  Pnjai^  Anthropology,"  or  the  doc- 
trine of  the  forms  of  mankind ;  just  as  in  Zoology  and  Botany  we 
have  the  divisions  of  Morphology  and  Physiology.  Still,  from 
the  tenonr  of  the  paper,  this  comparison,  which  is  instituted  by 
Dr.  Hont  himself,  does  not  seem  to  be  qoite  parallel,  otherwise 
Physio-Anthropology  is  simply  Hnman  Physiology.  What  then  is 
QoB  new  department  of  the  science  of  man  ?  Dr.  Hunt  says,  "  By 
physio-anthropology  I  mean,  not  the  philosophy  of  the  hnman 
mind,  bnt  the  science  of  the  Actions  of  mankind  ■"  and  he  further 
illnsteates  his  meaning  and  rescues  it  from  obscurity  by  remarking, 
"I  have  quoted  from  Mr.  Spencer  chiefly  to  show  uiat  the  term  I 
have  employed,  .  .  .  differs  in  no  essential  respect  from  what 
that  writer  ondergtands  hj  hnman  psychology  g^terally."  Apart 
from  this  subject,  Dr.  Hunt's  paper  is  a  resumS  of  opimons  on  the 
subject  of  Psychology,  such  as  the  question  whether  the  size  of  the 
bram  has  any  direct  relation  to  intellectual  power  and  capacity ;  the 
doctrines  of  phrenology ;  and  many  other  idndred  sabjecta  of  con- 
siderable interest,  which  are,  we  preeome,  the  chief  portions  of 
Physio-Anthropology.  It  should  be  mentioned  that  Dr.  Hunt 
paimlly  justifies  his  classification  and  division  of  Anthropology  hy 
the  ftctioQ  of  the  British  Assocaation  last  year.    It  is  therefore  nn- 
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fortomto  for  hta  a^oment,  that  they  have  this  year  retatoed  to  tbor 
original  classifiGatioii  of  the  sciencee. 


3.  ASTBONOMY. 

(Indudinff  (he  Proeeedingt  (^  the  Botfol  Adronamiocd  Soeidy.) 

Ths  qneetioQ  whether  any  cfaauge  has  really  taken  place  in  the 
Innar  crater  Linn^  still  ^ridee  astronomeiB.  llany  aistingaiahed 
obserrers  h^ve  expressed  the  opinion  that  LinnS  coDtinnes  unaltered. 
Mr.  De  la  Bae  considers  that  photographs  of  the  moon  taken  before 
and  since  the  period  of  Schmidt's  supposed  diacorery,  exhibit  no 
each  difference  as  to  support  the  theory  of  change.  The  astronomers 
of  Harvard  College,  C^iabridge  (U.S.),  can  discover  no  eridence  of 
change  with  the  magnificent  renactor  of  their  obeerratory.  They 
are  not,  however,  it  wonld  seem,  opposed  to  the  theory  that  changea 
may  possibly  take  place  npon  the  moon's  snr&ce,  since  they  annonnee 
the  occmrence  of  phenomena  in  Aristarchns,  apparently  due  to  the 
down-flow  of  IftTa-etreams.  Mr.  Hoggins  also  Las  giren  a  view  of 
Linne  and  a  paper  on  the  salyect  of  Schmidt's  discovery,  in  which 
he  appears  to  oppose  Schmidt's  views.  He  states  that  Bespighi 
considers  the  present  appearance  of  the  crater  to  be  identical  with 
that  which  it  nas  always  exhiUted ;  bnt  he  adds  that  Lohrmann's 
deecriptbn  in  1823,  and  Madler'a  in  1831,  do  not  appear  to  be  in 
acoordanoe  with  either  Schroter'a  observationB  or  with  the  present 
condition  of  the  object. 

It  is  noteworthy  that  nearly  every  observer  who  has  made  the 
moon  a  subject  of  special  study  is  convinced  that  a  change  has 
taken  place.  And  not  only  so,  bnt  many  distingoished  lonarians 
are  of  opinion  that  the  appetu-ance  of  the  spot  is  still  changing. 
The  black  spot  first  seen  on  Linn^  by  Mr.  Bnckmgham  on  Dec.  14 
under  morning  illomiuation,  next  by  Herr  Schmidt  on  December  26 
under  evening  illumination,  and  resolved  into  a  crater  by  Secchi 
on  February  11,  has  now  become  so  distinctly  visible  as  to  leave 
little  doubt  that  the  orifice  in  Linn4  has  become  enlarged  in  tha 
interval. 

The  qneetioD  has  now  arrived  at  a  very  interesting  stage,  and 
we  trnst  tnat  observation  will  be  diligently  porgaed. 

In  connection  with  this  subject  we  may  note  that  Mr,  Biit  has 
jnst  issoed  two  lunar  maps,  in  red  outline,  so  that  observers  who  find 
any  traces  of  change  may  mark  in  the  alterationa  in  black  ink. 
These  maps  are  on  the  scale  of  200  inches  to  the  moon's  diameter, 
and  comprise  the  space  included  between  0°  and  6°  West  longitude, 
and  0°  and  10^  Bouth  latitude. 
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Aatronoiaera  are  of  opinion  that  we  ma^  look  this  yBar  £]t  a 
zecnneDce  of  the  KoTsmber  Bhooting-fitar  auower.  Awmning  the 
position  of  the  met«oiv«treani  to  haye  remained  oDchangecl,  the 
maiinmm  display  should  take  place  at  about  seven  o'clock  on  the 
morning  of  MoTember  14.  But  if  we  aasume  the  shifting  of  the 
node  (inTestigated  by  Adams)  to  take  place  nnifbrmly,  the  epoch  of 
maximum  intensity  must  be  placed  at  about  twenty  minatee  past 
seven  or  Eve  miuntes  after  sunrise.  This  determination,  however, 
does  not  take  into  account  temporary  distuibancea  in  the  figure  of 
the  ring.  The  progression  of  tite  nodes  is  not  uniform,  bnt  subject 
to  variation ;  neither  is  the  ring  always  in  one  pUne ;  and  occasfonally 
one  of  the  nodes  may  regrede  for  a  time,  from  the  position  of 
Jupiter  it  would  appear  that  the  node  we  traverse  in  November  is 
at  present  regreding.  This  would  make  the  passage  occur  somewhat 
earlier,  and  it  seems  not  unlikely  that  the  maximum  display  will 
occur  some  time  before  sunrise  on  the  morning  of  November  14th. 
The  b^imdng  of  the  display  may  be  looked  for  several  bonis 
earlier. 

jQpit«r  was  seen  without  satellites  by  several  obHerreis  on  the 
evening  of  August  21.  The  only  noteworthy  feet  we  hear  of  in 
connection  with  this  phenomenon,  is  the  observation  that  the  shadow 
of  the  fourth  satellite  appeared  larger  than  that  of  the  third,  though 
the  third  is  the  larger  satellite.  This  obeervatiou,  if  confirmed, 
would  show  that  the  apparent  dimensions  of  the  shadow  depend 
rather  on  the  extent  of  the  penumbra  than  of  the  true  shadow. 

Mr.  Proctor  has  obtained  a  new  determination  of  Mars's  rotation- 
period.  Madler'fl  determination,  founded  on  seven  years'  observations, 
makes  the  period  24h.  37m.  23  *  8s.  Kaiser  extending  his  calcn]&- 
tions  over  a  longer  interval  obtained  24h.  37m.  22  ■  6s,  Mr.  Proctor's 
determination  combines  observations  by  Hooke  in  1665,  by  Sir  W. 
Herschel  in  1783,  and  by  Dawes  in  1864.  The  result  is  a  period 
of  24h,  37m.  22  ■  tSs,,  with  a  probable  error  of  one-flflieth  part  of  a 
aecond. 

Mr.  Stone  has  formed  a  taUe  exhiUting  the  probable  dimenaionB 
of  sev^ty-one  asteroids.  On  the  assumption  that  their  snrfeces 
have  eijoal  r^ective  powers,  the  apparent  orilliancy  of  these  objects 
enablee  ns  to  detemune  their  relative  dimensions.  Mr.  8tone  then 
ccmrerts  these  results  into  milee  by  adopting  the  diameters  of  Geres 
and  Pallas  resulting  from  the  observations  of  Six  W.  Herachel  and 
Iam<mt.  We  append  the  diameters  of  the  five  largest  and  of  the 
five  amaUest  asteroids : — 

24Hi!«e. 


V«rt»    .     . 

.     .    SHBIilw. 

Themta     .     .     . 

Ceres     .     . 

.     .     196      „ 

AM*     ...     . 

FelUu     .     . 

.     .     171      „ 

Mala     ...      . 

Jnno       .     . 

.     .     124      „ 

AtolMitk    .     .     . 

Hjgeia.     . 

.     .     108      „ 

Boho     .     .     .     . 
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Mr.  Hn^iDs  has  been  able  to  analyze  &ie  light  of  another  comet 
with  the  Bpectroacope.  On  MaT  4th  and  8th  he  made  observations 
of  Comet  II,  1867.  In  the  teleecope  the  comet  appeared  to  con- 
rast  of  a  slightly  oval  coma,  BurFonnding  a  minnte  and  not  vexy 
bri^t  nnclene.  The  latter  vas  not  central,  but  nearer  to  the 
fbUawiug  edge  of  the  ooma.  The  hght  of  the  coma  formed  a  con- 
tdnnons  spectmm.  Mr.  Hng^vis  was  Tmable,  on  acconnt  of  the 
fiuntneee  of  the  nnclens,  to  distmgoish  with  certainty  the  Bpectmm 
of  its  hght  from  the  broad  epectmm  of  the  coma  on  which  it 
appeared  projected.  Once  or  twice  he  suspected  the  presence  of 
two  or  three  bright  lines,  but  of  this  observation  he  was  not  certain. 
He  considers  that  this  small  comet  is  probacy  similar  in  physical 
atmctnie  to  Comet  I,  1866. 

Mr.  Peters,  of  Hamilton  College  Obeervafairy,  CUnton  (U.S.), 
has  discovered  another  small  planet,  the  sixth  of  his  disc  overiee,  the 
92iid  asteroid,  and  the  100th  primary  member  of  the  aol^ir  system. 

It  has  been  discovered  by  Mr.  Bnckingham  that  the  briUiant 
Yega,  long  known  as  a  wide  optical  double,  has  two  minute  com- 
panions. Whether  we  are  to  look  on  Vega  as  a  tno  triple  star 
remains  as  yet  undetermined. 


PBooEEDmaB  OF  THE  Abtbonohioal  Sooistt. 


Mr.  Airy  discnsaee  the  curious  but  annoying  t^ideocy  which  k 
occasionally  seen  in  the  telescopic  discs  of  stm^  to  become  triangnlar, 
when  the  wind  is  in  the  east  or  south-east.  Mr  Dawes's  obeerra- 
tbns  suffice  to  show  that  the  peculiarity  doe»  not  depend  on  the 
ohject-glasB  of  the  telescope.  Mr.  Airy  is  disposed  to  refer  the 
phenom^on  to  the  derangement  of  the  nervous  system  which 
osaally  accompanies  an  east  wind.  In  a  remarkable  instance  men- 
tioned by  Mr.  Dawes,  east  vrind  and  &tigue  were  combined.  Mr. 
Dawes  himself,  however,  considers  the  phenomenon  to  be  certainly 
independent  of  the  observer ;  a  view  coincided  in  by  Captain  Noble, 
who  rejoices  in  the  digestion  of  an  ostrich,  but  yet  has  been  troubled 
by  "tnangular  nights." 

Another  stibject,  touched  on  hy  the  Astronomer  Boyal,  is  dealt 
with  more  at  length  by  Captain  Noble.  We  refer  to  the  alleged 
change  of  focns  required  in  observing  stars  widely  separated  in 
altitude.  Captain  Noble's  observations  appear  to  show  that  in  the 
very  finest  observing  weather  no  change  of  focus  is  required.  But 
when,  as  is  usual,  there  is  an  appreciable  amount  of  vapour  near 
the  horizon,  it  becomes  necessary  to  shorten  the  focus  of  a  teleecope 
directed  to  low  objects. 

Mr.  C.  Piazzi  Smyth,  Astronomer  Eoyal  for  Scotland,  supplies 
an  absteact  of  a  paper  on  the  earliest  provslde  traces  of  eood 
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practical  astronomy.     Be  arranges  anoient  buildings  into  three. 
claeHes: — 

Ist.  Thoae  vhich  have  no  definite  astronomical  podtion. 
2Qd.  Thoee  which  are  oriented  bo  as  to  have  the  diagonals 

of  their  besee  towards  the  cardinal  points. 
3rd.  Thoee  which  are  orient«d  bo  as  to  have  the  eidea  of  their 

bases  towards  the  cardinal  points. 

The  diagonal  method  prevailed  in  Mesopotamia,  and  iia  moat  Bplsn^ 
did  example  ia  the  teinple  of  Nebo  (devoted  to  all  the  Planets)  at 
■  Babylon.  The  direct  form  characterizes  the  Pyramids,  Smyth 
finds  by  comparing  his  own  measures  of  the  Great  Pyramid  with 
Sir  H.  Itawlinson's  measures  of  the  Nebo  building,  that  the  former, 
though  1,500  years  older,  is  oriented  sixty  tunes  more  accurately 
than  the  ^tter. 

Major  Teunant  supphes  a  paper  "  On  the  EipoDsion  of  Brass 
PeDdnJa  used  in  the  Indian  Trigon<Hnetrical  8urv^.  These  pendola 
were  swung  in  a  vacuum  apparatus,  at  a  very  low  preaanre  of 
^mosphere.  There  is  an  anomaly  in  the  results,  wnich  wonld 
appear  to  show  that  at  a  pressure  of  only  5  inches  of  mercury  the 
coefficient  of  expansion  (u  the  brass  pendulum  must  be  not  only 
increased,  but  is  actually  13  per  cent,  greater  than  has  ever  before 
been  assigned  to  brass.  It  would  be  singular  if  it  should  appear 
that  the  size  of  a  solid  may,  under  certain  circumstances,  be  subject 
to  a  variation  due  to  pressure  alone. 

Messrs.  De  la  Hue,  St«vrart,  and  Ijoewy  discuss  some  recent 
observations  and  remarks  of  Hofrath  Schwafae's  regarding  sun-spots 
and  other  solai  phenomena.  Schwabs  notices  certain  ^eoomena 
on  the  sor&ce  of  the  sun,  which  he  has  noticed  since  last  December, 
and  which  he  remembers  to  have  before  observed,  but  only  at  the 
time  of  a  minimum  in  the  number  of  BUn-Bpots.  The  phenomena 
are : — Ist,  a  total  absence  of  iacnlEe  or  &culous  matter ;  2nd,  the 
absence  of  the  usually  observed  scars,  pores,  and  similar  appeanuices; 
Srd,  an  equal  brightness  of  the  whole  Bur£ace,  the  limb  being  as 
luminous  as  the  centre.  At  Schwabe's  request  the  observations 
made  at  the  Kew  Observatory  were  carefully  gone  over.  It  was 
noticed  that  the  phenomena  occur  only  in  years  of  minimnni  spot- 
frequency.  Schwabe  is  disposed  to  trace  a  connection  between  stin- 
spots  and  meteoric  showers ;  and  it  certainly  happens  that  the  two 
epochs  nt  which  the  phenomena  he  describee  have  been  presented, 
coincidcl  'vith  the  great  Bhooting-star  showers  of  1866  and  1833. 
It  also  happened  that  in  the  year  1848,  which  is  the  middle  of  the 
SS'^^-years  period  there  was  a  mminmrri  of  spots.  But  it  does  not 
seem  easy  to  reconcile  the  eleven-years  spot-period  with  the  33^- 
years  shower-period.  If  there  had  been  a  Bttady  increase  of  spotB 
from  1833  to  1848  and  then  a  decrease  to  1866  there  would  have. 
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sppeared  to  be  some  foimdittion  for  Scbwal)e'a  theory,  bat  as  tiioe 
oocnrred  a  ^■'"'"iTiiin  of  spote  in  1844  and  another  in  1855,  we  oan 
understand  that  lUeasis.  Pela  Bae,  Stewart,  and  Loewr  ahosld  not 
r^;ard  ScLwabe's  views  with  &TOiir.  They  record  that  on  Feb- 
mary  12th,  1844,  and  &om  June  to  Angust,  lb'55,  tlie  son  was 
without  Bpots  or  fiicnlfe. 

Frofeesor  Brayley  points  oat  the  importance  of  the  epectro- 
BcojHcal  examination  of  the  Ticinity  of  the  son  when  totally  eclipsed, 
for  the  determination  of  the  natnre  and  extent  of  its  Inminoas 
atmosphere.  He  consideiB  that  this  atmosphere  is  partdallj'  iden- 
tic^ with  the  Zodiacal  Light,  and  he  saggcsts  that  an  attempt 
ehonld  be  made  to  determine  the  true  nature  of  the  Zodiacal  Light 
l^  means  of  spectrom  analysis. 

Profeeeor  Brayley  adds  that  he  has  arrived  at  the  concluaifm 
that  in  all  probability  the  hricht-line  or  monochromatic  spectra, 
from  which  Mr.  Hoggins  has  inferred  the  gaseous  constitution  of 
eertain  nebulte,  are  in  reality  due  to  the  luminous  atmospheres  of 
their  constituent  stars  or  suns.  We  beheve  that  Mr.  Huggins  has 
already  considered  this  view,  and  shown  it  to  be  inconsistent  with 
known  laws. 

Mr.  Stoney  supplies  a  paper  "  On  the  Conoectdon  between  Gom^ 
and  Meteore.  In  January  last  M.  LeTerrier  pointed  out  that  the 
streams  of  meteors  which  produce  star-showers  must  have  been  in 
compact  clusters  when  they  underwent  the  great  perturbations 
whi^  brought  them  into  permanent  connection  with  the  solar 
system.  And  Mr.  (Graham  has  shown  that  the  meteoric  iron  which 
reaches  the  earth  must  have  been  at  some  [ffeviona  time  red-hot ; 
and  that  when  last  red-hot  it  was  acted  on  by  hydrogen  under 
considerable  pressure — a  pressure  of  perhaps  six  or  more  atmo- 
spheres. Mr.  Stoney  makes  use  of  these  inferences  in  the  endeavoor 
to  trace  what  the  physical  connection  between  comets  and  meteors 
has  been.  We  must  point  out  one  important  point  in  which  his 
a^mnent  lails.  He  lays  great  stress  on  the  difference  between  the 
assumed  period  of  the  November  shooting-star  system  and  the 
period  of  Tempel's  comet;  the  former  33*25  years  and  the  latter 
3318  years.  In  fact,  his  argoment  seems  to  require  that  some 
such  difference  should  eiist  But  in  the  first  place  it  is  well 
kiu)wn  that  the  period  of  33J-  years  asragued  to  the  meteors  l^ 
Adams  and  Leverrier  was  never  meant  for  more  than  a  firat 
approximation,  and  that  a  period  of  3318   years  would  account 

Sntc  as  well  for  all  the  phenomena  yet  observed.  In  the  second 
ace,  we  have  no  assurance  that  33*18  years  is  the  exact  period  d 
fempeVs  comet.  This  is  Dr.  Oppolzer's  determination,  bat  other 
calculators  obtained  different  r^nlts.  We  have  assuredly  no 
evidence  that  the  difference  of  '07  years  between  the  periods  of  the 
meteor-stream  and  comet  is  one  that  can  be  insisted  upon. 
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Frofeeeor  Hasten,  of  Eiahnaglmr  Goll^e^  Bengal,  deecnbes  s 
sbowar  of  meteors  Been  itt  2  AJf.  on  December  12.  They  Bbot 
dire^liiigly  and  \ntli  great  rapidity  from  a  point  aitiiiate  in  about 
136°  of  light  ascension  and  29°  or  30°  of  north  declination. 

Mr.  8tone  has  estimated  the  longitude  of  the  Sydney  Obeer- 
vatory  &om  obeeirations  of  the  moon  and  moon-calcnlatii^  stars 
made  in  the  years  18fi9  and  1860.  His  result  givee  for  the 
difference  of  time  between  Sydney  and  Qreenwico,  10b.  Im. 
47-32a. 


■     4.  BOTANY,  VEGETABLE  MOBPHOLOGT,  AND 
PHYSIOLOGY. 

Enqiand. — A  Handy  Book  for  CoUedorB  of  Criffi^igamB. — The 
Bev.  W.  Spicei  has  translated,  and  Mr.  Hardwicke  has  pnbUsbed, 
a  little  book  on  Cryptogams,  by  Johann  Nave,  which  we  feel  sore 
mtiHt  be  Tery  osefol  to  those  who  wish  to  sttidy  and  collect  these 
plants.  Meuiods  of  preparing  and  collecting  Marine  Algae,  Diatoms, 
DEsmids,  Fungi,  Lichens,  and  Mosses  are  given  in  great  detail. 
Strange  instniments  to  be  used  in  tearing  or  raking  np  sea-weeda 
are  figured  and  described,  and  all  the  various  appliwicee  in  ^voor 
with  collectors  of  Diatcons  and  Desmids  are  tnought  before  the 
leader.  Twenty-six  neat  little  plates,  containing  drawings  of  the 
most  striking  forms  of  the  plants  to  which  the  volume  is  dedicated, 
are  dispersed  through  its  pagea.  The  book  is  in  size  small  enough 
for  the  pocket,  and  may  &irly  be  recommended  to  all  who  are  m 
want  01  instrnction  in  the  somewhat  difGcult  and  carefol  manipu- 
lation required  in  order  to  preserre  spedmens  of  Cryptogamic  plants. 

Sowerby'a  English  Botany, — The  new,  greauy  ^olarged,  ^d 
revised  edition  of  this  celebrated  work,  now  being  published  nndar 
tiie  direction  of  Mr.  Boswel!  Syme,  with  popular  descriptions  of 
plants  by  Mra  Lankeeter,  has  come  to  the  conclnsion  of  its  seventh 
volume.  Nearly  four-fifths  of  the  British  Flora  have  now  been 
completed,  the  last  part  issued  finishing  with  the  Amarantaoeie. 
Whilst  this  is  going  on.  Professor  Bamngton,  of  Cambridge,  is 
Buperrising  the  issue  of  a  supplement  to  the  previous  edition  of 
'  Sowerby's  Botany,'  which  is  to  contain  descriptions  and  figures  of 
all  the  species  of  plants  recognized  as  British  since  the  issue  of  tJie 
original  worlt:.  Mr.  Salter,  late  of  the  Geological  Survey,  is  exe- 
calmg  the  plates,  and  Professor  Babington's  name  is  a  guarantee 
for  the  letterpress.  There  appears  to  be  some  difficulty  in  obtaining 
Bubecribers  ior  this  supplement,  which,  however,  we  can  heartily 
commend. 

The  Botanical  Department  of  the  Briiish  MiUeum.  —  The 
principal  bosinees  d  the  department  during  the  past  year  has,  we 
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leam  from  the  report,  consiated  in  Hie  re-onsngement  (vith  yerj 
]giga  additioiiB)  ca  the  general  collection  of  Algx,  of  the  exieaaie 
(oaer  of  Ewpkorbiacete,  of  the  Lycopodiaeeee,  NymphxaeeK,  and  <^ 
s  portion  of  the  Compoeiix.  Also  in  the  naming,  airanging,  and 
laying  into  the  general  Herbarinm  of  the  reminder  of  Mr.  Gbaiiee 
Wright'a  extensive  collectionB  made  in  Gnba  and  New  Mexico ;  of  the 
extensiTe  collection  formed  hy  the  late  Mr.  David  Dongl&s,  in  North 
Western  America  and  Oalilbmia;  c^  a  large  number  of  Fema, 
collected  in  Ceylon  by  Mr.  Thw&itee,  in  Yenezaela  by  M.  Moiitz, 
and  in  EngMi  gardens  by  Mr.  John  Smith ;  of  F^eracem,  from 
yariouB  ooUecliona ;  of  Dr.  WaUidi's  collection  of  Nepaleee  Oaka ; 
of  nnmerooB  plants  from  Brazil  and  &om  the  Arctic  r^ons ;  of 
pelmB  from  Tarions  regions ;  of  nnmeronB  European  collectionB,  and 
of  Bevetal  important  collectionB  of  Onpt»gamic  planta,  including 
American  and  other  Moeees.  Also  in  fne  ezanuoation  and  anunge- 
ment  of  the  valuable  collection  of  Oycadete,  presented  W  Mr. 
James  Yatee ;  of  plants  &om  the  Tyred  ;  Ferns  purchased  from 
Mr.  John  Smith,  of  Kew ;  of  &mtB  of  Camliferm  and  Conifera, 
in  the  general  frtiit  collection ;  of  recent  and  fossil  woods ;  luid  of 
the  lat«  Dr.  Greville'a  very  extensive  and  important  collection  <^ 
Diatomatxte.  Altogether,  this  seems  not  a  bad  year's  work,  bot 
those  who  know  the  vast  stores  of  bay  packed  away  in  the  recesses 
of  the  Eotanical  Department  of  the  British  Mosemn  will  feel  tliat 
even  thus  they  may  never  live  to  see  the  national  Herbarinm 
aimnged  thronghont. 

Quinine  Ptanis  in  India. — "  It  is  a  good  thing  that  India 
seems  likely  to  be  able  to  supply  the  whole  world  with  quinine^ 
fer  not  only  was  the  American  snpply  onoertain,  it  was  actoaUv 
threatened  with  extinction,  owing  to  the  reckless  way  in  whiiji 
the  Indians  killed  the  trees  in  the  process  of  stripping,  plant- 
ing of  course  no  new  ones,  Mr.  M'lvor,  who  has  b^  ably 
seconding  Mr.  Clement  K.  Markhom's  efibrts  at  chinchons 
planting,  finds  that  by  removing  only  one  long  strip  of  bark  aud 
immediatolv  covering  the  wound  wit^  moss  the  hark  is  renewed, 
provided  the  cambium  be  not  injured.  The  new  bark,  moreover, 
IS  thicker  and  richer  in  alkaloids  than  the  original  one.  Indeed, 
Mr.  Broughton,  the  newly  appointed  '  qninologist '  at  Ootacamond, 
tells  OB  that  the  average  yield  of  cultivated  plants  is  nearly  two  per 
cent,  higher  than  that  of  the  wild  American  samples — 7  per  cent, 
instead  of  from  4-16  to  5'66  per  ctsat  The  only  drawback  is  that 
the  kind  which  grows  most  fredy  in  India  is  the  red  bark,  the 
qninine  &om  which  is  usually  mixed  with  a  considerable  portion  oS 
chinchonidine  and  other  al£ed  alkaloids,  along  with  reein  and 
colouring  matter  not  easily  separable.  Still,  however,  since  we 
shall  use  probably  more  and  more  qainiue  ereiy  year,  it  is  better  to 
have  tlie  mixtoie  than  none  at  all.     Mr.  Broughton  suggests  that 
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these  '  amorphous  idksloid  Babstsncn '  may  liaTe  Tirtnee  of  tiieir 
own ;  bat  possibly,  with  more  perfect  proceesee,  the;  ma;  be  fbnnd 
separable.  Anyhow,  it  is  beltt^  to  take  what  India  csco  give  aa  fra 
dispensary  viae,  than  to  prepare  (aa  they  do  in  some  dispenaaries) 
their  mMura  gmnite  oat  of  concentrated  infiision  of  quassia  and 
calomba,  with  a  dash  of  aromatic  snlphorio  acid." 

It  is  reported  that  Mr.  Clement  K.  M^rlthgrn  Jg  to  join  the 
AbyasiQtaii  expedition  in  a  civil  (scientific  ?)  (spacity. 

Frasce. — MonstrositieB  beeommg  New  Speeiet  in  PlanU.— 
M.  G.  Nandin,  in  a.  late  number  of  wa  '  CompteB  Bendos,'  mentionB 
Bcane  very  remarkable  cases  of  this  phenomenon,  which  have,  of 
coarse,  a  very  close  bearing  on  Darwin  s  hypotheas.  The  first  case 
mentioned  is  that  of  a  Poppy  (Papaver  officinale),  which  took  on  a 
remarkable  variation  in  ite  froit — a  crown  of  secondary  capeoles 
bong  added  to  the  normal  central  capsale.  A  field  of  sach  poppies 
vras  grown,  and  M.  Qoppert,  with  seed  from  this  field,  obtained  still 
this  monstroofl  form,  in  great  quantity.  Deformities  of  Ferns  are 
sometimes  soaeht  after  by  fern-growers.  They  are  now  alvraya 
obtained  by  taking  spores  from  the  abnormal  pc^  of  a  monstrooa 
Fern,  from  which  spores  Ferns  presenting  the  same  pecniiarities 
invariably  grow.  Some  facts  with  regard  to  gotirda  are  mentioned, 
but  the  most  remarkable  case  is  that  observed  by  Dr.  Godrtm,  of 
Nancy.  In  1861  that  botanist  observed,  amongst  a  sowing  of 
Datura  taiuia  (the  froits  of  which  are  very  spinoos),  a  w^e 
individoa)  of  which  the  capsule  was  perfectly  smooth.  The  seeds 
taken  from  this  plant  all  famished  plants  having  the  character  of 
this  individual.  The  fifth  and  cdzth  generations  are  now  growing 
without  exhibiting  the  least  tendency  to  revert  to  the  spinous  form. 
More  remarkable  still,  when  crossed  with  normal  D^wra  iaiula, 
hybrids  were  produced  which,  in  the  succeeding  generation,  re- 
verted to  the  two  original  types,  as  true  hybrids  do.  M.  Naudin  is 
not  very  happy  in  his  remarks  upon  these  highly  interesting  &cts. 
He  nrges  tlut  they  give  reason  to  believe  that  the  origin  of  species 
by  transmutation  has  not  been  a  very  slow  process  of  natoral 
selection ;  bat  rather  that  monstroeitiee  have  been  produced  right 
and  left,  according  to  the  Lamarckian  speculation. 

OvRHANY. — The  Polaio. — A  wealthy  citizen  of  Berlin  has 
apphed  to  the  municipality  of  that  town  for  a  site  onwhidito  erect 
a  statue  of  Francis  DrakB,  as  the  introdncer  of  the  potato  into 
Eaixtpe,  and  ofifeis  to  subscribe  2,2502.  towards  the  statoe.  This 
seems  an  easy  way  of  settUng  the  doubt  lingering  about  the  early 
history  of  t^e  potato,  and  to  which  the  oormpted  Spanish  name 
which  the  plant  bears  in  En^sh,  and  the  corrupted  Italian  it 
bears  in  German,  or  the  unmeaning  French  and  Dutch  ones,  give 
no  clue. 

The  Colowring  Mattera  of  AJgee. — Dr.  G(^,ina  paper  to  which 
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we  teoeotly  lefened,  liaa  distingtuahed  two  bodies  Bohble  in  water, 
the  one  fonnd  in  Phyeochromaeeai,  the  other  in  Floridea  in  odd* 
jtmctioQ  with  Chlorophyll,  to  the  fiist  of  which  he  giTes  the  name 
Phyoocyiin,  and  to  vte  second  Phycoerythrin.  These  remarkatte 
bodies  give  very  distinct  abeorption-bcmdH  when  examioed  by 
neanB  of  the  spectroscope,  and  are  also  highly  fluorescent, 
Fhycocyan  giving  a  fine  carmine  reSeddon,  whilst  the  light  it 
tninsmitB  is  pale  blue,  and  Phycoerythrin  giving  a  yellow  fluores- 
cence, and  trangmitting  the  red  istb.  At  a  recent  meeting  of  the 
UicFoecomcsl  Socie^  of  Loadon,  Mr.  Sheppord  exhibited  a  flnid, 
having  tne  properbee  of  a  solation  of  Fhycocyan,  which  he  had 
obtained  from  a  Triable  growth  in  a  sprmg  in  Kent  He  con- 
tended that  the  colonr  was  produced  by  the  action  of  twithuIii  on 
albmninons  anbetancee  which  q6  had  placed  in  the  water  with  tJhe 
Testable  matter.  It  appears,  however,  that  the  vege^le  eit< 
crostation  abounded  in  OscilLarise,  Bairaehospermnm,  &c,  and  £rom 
the  drawings  and  description  given  of  the  spectnun  of  the  finid 
and  its  fluorescence,  there  is  no  doubt  that  he  had  simply  obtained 
a  solution  of  the  Phycocyan  of  Dr.  Ferdinand  Cohn.  ^e  colonring 
matters  of  the  lower  forms  of  plants  and  their  relations  to  Chloro- 
phyll and  the  physiology  of  pknt-life  form  a  very  important  and 
almost  unexplored  fleld  of  research. 


5.  CHEMISTRY. 

(Indudinff  (he  Proceedinga  of  the  Chemical  Soeiet^) 

But  few  papers  call  for  notice  on  this  occaeloD.  The  sabject  of 
water-analysis  continues  to  attract  a  good  deal  of  attention ;  and 
additional  mterest  has  been  given  to  t^  matter  by  the  conunmiica- 
tions  of  Professor  Wanklyn  aod  Messrs.  Chapman  and  Smith,  The 
first-named  gentleman  read  a  paper  on  the  subject  at  the  last 
meetmg  of  the  Chemical  Society,  an  abstract  of  which  will  be 
found  m  our  report  of  the  Proceedings  of  the  SocieW.  Several 
joint  communicationB  bare  also  been  made  to  the  'Laboratory' 
during  the  past  three  months. 

Td&  researches  of  the  gentlemen  named  have  been  devoted  to 
the  determination  of  ammonia  and  matters  capbb  of  yielding 
ammonia ;  and  their  results  difler  widely  from  those  of  other  ex- 
perimenters. We  are  told,  for  example,  that  the  waters  we  have 
hitherto  been  taught  te  consider  the  purest  and  best  fitted  for  town 
supplies,  such  as  Loch  Katrine  and  Btda  Lake  water,  contain  a 
la^or  amount  of  albumenoid  pntrescible  matteis  than  the  vratere 
at  present  supplied  to  the  metropolis.     Thus,  qooting  from  Fro- 
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tBBBca  Wanklyn's  iable  -which  gives  the   leenlts  in  "  parts  in 
1,000,000,  i.e.  tuilUgTBimiiea  in  a  litie,"  there  is  in — 
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Water  ftam  Bala  Lake 

Loch  Eutrine,  from  main  in  OIskow      .     .     . 

Thsroes  water  nipplied  to  London  by  Weal  \ 
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These  reaolts,  it  -will  be  seen,  differ  very  widely  from  those  of 
Dr.  Franktand,  and  the  whole  snbject  seems  to  reqiiire  further 
ioTeetigation,  The  process  by  which  Professor  Wanklyn  obtains 
the  albamenoid  ammonia  will  be  fotmd  in  the  abetract  of  his  paper. 

While  on  this  sabject  we  may  quote  the  diieddons  given  by  J. 
Loewe  for  the  Bepaiation  of  organic  matters  firom  a  water.* 

In  the  first  place  the  water  is  boiled  nntil  all  carbonic  acid  ia 
expelled.  Any  deposit  is  then  collected,  waabed,  and  boiled  with 
distilled  water,  adding  at  long  intervals  crystallized  chloride  of 
ammonium  as  long  as  any  odonr  of  ammonia  is  given  off.  A 
solntioB  of  acetate  of  copper  ia  then  added  as  long  as  a  precipitate 
is  prodaoed.  This  precipitate  is  decomposed  by  snlphiiretted  hydro- 
gen, and  the  filtered  solation  is  evaporated  to  drpiees  on  a  water- 
bath.  The  author  has  only  obtained  traces  of  organic  matter  in 
this  way.  The  water  separated  from  the  precipitate  produced  hr 
bculing  IB  now  concentrated,  and  when  cold,  acetate  of  lead  is  added. 
The  precipitate  is  first  washed  with  boiling  water  to  remove  chloride 
of  lead,  uid  then  with  hyposulphite  of  soda  to  remove  snlphate; 
there  then  remains  only  the  organic  compound  of  lead.  To  secnre 
all  the  oi^ianic  matter  the  liqnor  decanted  from  the  acetate  of  lead 
precipitate  must  be  treated  with  sub-acetate  of  lead;  this  second 
precipitate  will,  besides  the  organic  compound,  <M)iitain  oxy-chloride 
and  sub-nitrate  of  lead.  These  being  got  rid  o^  the  mixed  lead 
precipitates  are  decomposed  by  sulphuretted  hydrogeUj  and  the  solu- 
tion IS  filtered  and  evaporated.  It  is  said  that  the  r^nal  organic 
matter  obtained  by  the  author  was  &ee  from  nitrogen ;  but  we  are 
not  told  what  water  he  examined. 

W.  Heintz  t  gives  a  method  of  determining  the  mnount  of 
solids,  both  organic  and  inorganic,  which  does  not  much  differ  from 
that  usuaUy  employed  by  careful  chemists.  The  author  evaporates 
below  100   G.  snfBcient  water  to  leave  from  0*3  to  06  gramme  of 

*  '  ZeUachiUt  fUr  Chemie.'  New  Series,  T.  iL,  p.  595 ;  and  '  Bulletin  de  la 
Boci^td  Chiniiqno  do  Parti,'  Jnne,  I8<>T,  p-  497. 

t  ■  ZeitBchrifl  (Ut  Ohemie.'    Naw  Beriee,  V.  ii.,  p.  586. 
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lemdoe,  vhich  he  then  keeps  at  150°,  until  no  lose  of  weight  is 
oheeired.  This  gives  the  total  residne.  He  then  grsdn&lly  isnites 
m.  a  platinum  cmcible— allowing  only  a  part  to  come  to  a  red  heat 
— until  the  reeidne  is  white,  then  moiBtenH  with  solation  of  carbonate 
of  ammonia,  dries  at  150°,  and  reweighs;  The  difference  is  very 
nearly  the  weight  of  the  organic  matter.  Bnt  as  the  carbonate  of 
magnesia  will  bave  ondergone  some  alteration,  to  be  exact,  the 
anuior  determines  the  carbonic  add  both  in  the  finrt  and  second 
lefddnes,  and  adds  the  difference  to  the  second  weighing,  therel^ 
reducing  by  so  much  the  organic  matter.  Heintz  states  that  this 
method  only  gives  accurate  results  when  the  magnesia  is  present  in 
an  organic  combination,  and  when  the  water  is  not  strongly  charged 
with  the  oxides  of  iron  and  manganese,  whose  state  of  oxidation 
may  be  altered  by  the  ignitions.  The  presence  of  chloride  of 
magnesium  is  also  a  source  of  error,  ae  all  chemists  will  nnder* 
stand. 

In  technical  chemistry  one  noteworthy  &ct  is  the  prooeas '. 
invented  by  M.  PE^-Javal,  for  the  Transformation  of  Liquid  into 
Solid  Fata.  It  was  known  that  under  the  influence  of  a  strong 
alkah  oleic  acid  spHis  np  into  acetic  and  pahuitic  acids  This  &ct 
the  inventor  applies  industrially  as  follows : — He  heats  one  part  of 
oleic  acid  with  two  or  three  tiinoa  its  weight  of  hydrate  of  potash 
almost  to  the  furaug  point  of  the  potash.  A  large  amount  of 
hydrc^en  is  disenga^  in  the  reaction  that  ensues,  and  a  poioua, 
swollen  mass  results.  The  sudden  collapse  of  this  mass  iiioicatee 
that  the  reaction  has  ended.  Water  is  now  added  in  small  quanti- 
ties, so  as  to  obtain  a  strong  alkaline  solution  in  which  the  soap 
formed  is  insoluble.  The  soap  can  thus  be  separated,  and  the 
greater  part  of  the  alkali  recovered.  When  separated  the  soap  is 
dissolved  in  water  and  afterwards  precipitated  by  common  salt.  It 
is  then  decomposed  by  treatment  with  an  acid,  and  the  ptdmitdo 
acid  is  purified  by  distillation.  The  hqnid  from  which  the  soap  is 
separated  wiU,  of  course,  contain  an  acetate  of  the  alkali.  This  can 
be  separated  and  the  acetic  acid  obtained  by  means  known  to  all 
chemists.  Soda,  it  is  said,  may  be  used  in  place  of  potash.  It  is 
right  to  say  that  this  process  has  been  patented  in  France. 

A  method  of  obtaining  caustic  baryta  cheaply  is  a  great  deside- 
ratum ;  and  we  give  one  recently  pubhshed  by  M.  Teasie  du  Motay, 
which,  however,  we  fear  is  not  hhely  io  receive  an  extensive  appu- 
cation.  The  inventor  takes  carbonate  of  baryta,  naxes  it  info  a 
paste  with  &t  resin  and  charcoal,  and  bums  the  mixture  in  a  rever- 
beratory  furnace.  In  this  way  the  carbonate  is  reduced  and  the 
baryta  is  left  mixed  with  some  charcoaL  The  latter  is  homed  away 
by  pasmng  a  current  of  oxygen  through  the  furnace,  and  the  heat 
developed  in  this  operation  is  so  great  as  to  prevent  the  recom- 
bination of  the  baryta  with  the  carbonic  acid  produced.     Baryta 
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tiioa  obtfdned  ie  to  be  co&Terted  into  peroxide  of  barium  to  faznish 
peroxide  of  hydrogen  for  Ueacbing  pnrposee. 

A  new  kind  of  artificial  stone  invented  by  U.  Soiel  deserree  a 
peaaing  notice.  A  strong  eolation  of  cbloride  of  magnedom  wiH 
consolidate  a  lai^  amount  of  calcined  magneeia,  formmg  an  inso- 
kble  oxychloride  of  magneeinm,  resembling  the  oxychbride  of  zino 
propoeed  by  the  same  inventor  for  stopping  teeth.  When,  however, 
a  weaker  solution  of  the  chloride  of  magneeima  is  used  with  aome 
calcined  magneda,  the  mixtnre  has  the  power  of  holding  (ogethei 
fifteen  or  twenty  timee  \\b  wei^t  of  suid  and  other  matenala  which 
Bet  into  a  enhelEnce  snffici^tly  hard  to  be  nsed  for  flags  and  tilee, 
and  which  may  be  coloured  by  ordinary  mioeral  colonts  for  orna- 
mental purposes. 

The  space  we  have  in  tbia  number  only  allows  the  mention  of 
the  pnbhcation  of  nseful  practical  papers  "  On  the  Analysis  of 
Cast  Iron,"  by  Dr.  G.  E.  Tosh;*  and  also  "On  the  Practical 
LoBses  of  Snlphnr  in  the  Manniactore  of  Oil  of  Yitriol,"  by 
Mr.  C.  B.  A.  Wright.! 


pBOOKEDINOfl   OF  THE  GhBKIOAL   SOdBTT. 

On  ^  6th  of  Jnne^  Sir  B.  G.  Brodie  delivered  a  lectnre  to  an 
nnnanal^  large  andience,  "  On  the  Mode  of  Bepreeentation  afforded 
by  the  Qiemical  Calcnlns,  as  contrasted  with  the  Atomic  Theory." 
For  this  lecture  and  the  interesting  discuseion  which  followed  it  we 
must  refer  onr  readers  to  an  admirable  report  in  the  'Chemical 
Kews '  for  Jane  14,  And  thoee  who  wish  to  see  the  opinions  of 
some  other  chemists,  mathematicians,  and  p^siciate  on  Sir  B.  0, 
Brodie's  system  may  consnit  the  papers  of  Professor  WilhamBon 
and  Mr.  Stanley  Jevons  in  the  '  lalwratory ; '  and  the  articles  of 
Profeffior  Wanklyn  and  Dr.  Cram  Brown,  in  the  'Philosophical 
Magazine '  for  Angost  and  September. 

The  last  meeting  of  the  Society  was  held  on  June  20,  when 
Mr.  W.  H.  Perkin  read  s  paper  "  On  some  new  Derivatives  of  the 
Hydride  of  Balicyl;"  Dr.  Gladstone  read  a  second  paper  "On 
Pyrophoaphoric  Acid ;"  Dr.  Phipson  gave  an  "  Analysis  of  a  Biliary 
Concretion  found  in  a  Pig,  and  a  new  Method  of  preparing  Biliver- 
din;"  Dr.  Stenhonse  nuide  a  communication  on  the  action  of 
Chloride  of  Iodine  on  Picric  Acid ;  and  Mr,  Henry  Basaett  read  a 
short  mper  "On  Jnlin'a  Chloride  of  Carbon."  A  paper  by  MM. 
J.  A.  Wanklyn,  E.  T.  Chapman,  and  M.  H.  Smith,  "On  Water- 
auatysis :  Determination  of  Nitrogenous  Organic  Matter,"  was  also 
read.     Aa  the  subject  of  this  paper  is  of  great  public  interest  we  give 

*  'Clwmio»lNcnn.'Aiig.  9»iid23, 1897.  t  Ibid,  Aog.  2S  and  Sa 
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a  abort  aibetntct  The  pecnliar  featnie  of  the  method  is  His  eefama- 
tioD  (^  the  smonDt  of  nitrogenous  organic  nutter  hj  the  amoont  (^ 
ammonia  irhich  ia  actually  formed  by  diatiUatioD  with  carbonate  of 
Bods,  CBOstic  potaeh,  and  permanganate  of  potash.  Direct  experi- 
ments hare  shown  that  all  the  nitrogen  in  urea,  gelatine,  and 
albumen  are  obtainable  in  the  form  of  ammonia  by  the  method  of 
treatment  described ;  and  has  disclosed,  the  anthora  say,  the  aingnlar 
&ct  that  boiling  with  a  csostic  alkali  hberatee  one-third  the  nitrogen 
oi  albumen  and  gelatine  in  the  form  of  ammonia,  and  that  a  sab- 
seqnent  boiling  with  permanganate  of  potash  liberates  the  other 
two-thirds.  'Hraa  the  nitrogen  of  nrea  is  obtainable  as  ammonia 
by  boiling  with  carbonate  <n  soda ;  and  that  of  albumen  by  the 
caustic  alkali  and  permanganate.  We  have  therefore  the  means  of 
distingniahing  between  ammonia  from  the  two  sources.  The  method 
pnrsned  is  briefly  as  follows :  Free  ammonia  is  first  estimated  in 
the  water  by  Neesler's  teet,  as  deMoibed  by  Dr.  Miller.  A  litre  is 
then  distilled  with  a  HtUe  carbonate  of  eoda.  In  this  distillate  will 
be  fbnnd  Gm  ammonia  from  nrea.  The  distillation  is  intermpted 
when  ammonia  ceases  to  pass,  and  caustic  potash  being  added  to  the 
cont«nts  of  the  retort  the  distillation  is  again  proceeded  with.  In 
the  distillate  now  collected  there  will  be  ammonia  representing  one- 
third  the  nitrogen  in  the  albnmenoid  matters  in  the  water.  The  dis- 
tillation is  agtUQ  interrapted  and  dystals  of  permanganate  of  potash 
are  added,  enough  to  give  a  deep  violet  tint,  and  once  more  the  dis- 
tillation is  continued,  now  almost  to  diyneas.  This  final  distillate 
will  give  the  remaining  nitrogen  in  the  form  of  ammonia.  We  mnst 
add  thai  all  the  estimationB  of  ammonia  in  the  various  distillates 
are  made  with  Neseler's  test-liquor.  For  quantitative  examples 
of  the  method  we  must  reler  oar  readers  to  the  original  paper, 
pablished  ia  the  '  Joomal  of  the  Chemical  Society '  fbr  September. 


6.  ENGINEERING— CIVIL  AND  MECHANICAL. 

Wb  hare,  this  quarter,  to  chronicle  a  more  than  usual  extension 
of  open  iinee  of  railway,  some  of  which,  too,  are  of  the  first  io^- 
portance. 

In  Angnst  last,  two  new  Welsh  railways  were  opened.  The  one 
from  Aberystwith  to  Carmarthen,  which,  by  completing  a  link  in 
the  western  chain  of  railways  running  through  the  prindrnlil^, 
opens  the  new  route  between  the  mannfectnriii^  districts  of  eonui 
Lancaahire  and  the  mineral  districts  of  South  Wales.  The  other — 
the  Cambrian  Eailway — affords  an  unbroken  route  between  Aberyst- 
with and  Carnarvon. 

In  India,  &b  extension  of  the  East  India  Bailway  from  Allaha- 
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Ind  to  Jnbbolpooi  was  opened  on  the  2iid  Ma;  last  The  only  gap 
now  remainmg  in  the  Jine  from  Bomhey  to  Calcutta  is  between 
Khimdwah  and  Jnbbolpoor,  which,  it  is  expected,  will  be  completed 
•by  Hay,  1868.  In  the  Ftmjab  the  line  from  TTmritsu  to  the  Beaa 
has  just  been  opened,  as  has  also  a  branch  railway  between  Locdc- 
Dow  and  Cawnpore  in  Oode.  The  East  India  and  the  Gieat  Indian 
Peninsnkr  Bailwaya  are  busily  engaged  in  laying  down  a  second 
line  of  rails  on  portions  of  theii  lines ;  and  the  nsual  goTemment 
enarantee  has  been  given  to  the  Indian  Branch  Bailway  Company 
ii)r  the  constrnction  of  672  miles  of  hght  railways  in  Oode  and 
Bohilcund. 

On  Monday,  26th  August,  the  first  engine  and  train  passed 
oyer  the  Mont  Cenis  Railway  feom  St.  Michel  to  Snaa,  a  distance  of 
48  milee.  The  sommit  crossed  is  at  an  elevatioi  of  6,700  feet 
above  the  level  of  the  sea,  which  is  attained  by  a  series  of  steep 
inclinee,  worked  on  Mr.  FeJl's  cential  rail  system. 

The  Brenner  Boilroad,  between  Innspruek  and  Botzen,  has 
recently  been  opened  for  traffic,  thus  eetablishing  a  direct  connectioQ 
between  Italy  and  CmtraJ  Gciiuauy.  The  aammit  of  the  Brenner 
Pass  le  4,484  feet  above  the  sea  level. 

At  Stutgard  a  new  railway  terminna  has  been  opened,  and  a 
series  of  snwll  branches  intended  to  compete  the  railw^  network 
of  Wnrtembnrg,  have  been  completed.  The  Eastern  Kulwav  of 
France  has  added  to  its  system  a  section,  28  miles  in  length,  aom 
Bt.  Hilaire  an  Temple  to  St.  Menehonld.  This  company  has  now 
1,630  miles  of  railway  open.  The  length  of  railway  in  o'peiiaticai 
in  Prussia  at  the  close  of  1866  vras  5,762^  miles,  which  had  been 
completed  at  an  ezpnditm^  of  90,000,000^ 

The  Pacific  Bailway,  intended  to  connect  the  raiboad  system  (£ 
the  United  States  with  California,  and  which  is  now  under  con- 
struction, vrill,  in  connection  vrith  the  other  lines  of  railway  already 
completed,  cross  the  Continent  in  a  direct  line  &om  Xew  York  on 
the  Atlantic,  to  San  Francisco  on  the  Pacific  Ocean,  having  a  total 
length  of  3,300  mUm. 

The  fourth  of  the  six  great  lattice  girders,  intended  to  form  three 
spans,  of  300  feet  each,  over  the  Mersey  at  Bnncom,  was  let  down 
to  its  bearing  on  June  lltb.  This  bridge  will  cany  the  London 
and  North-Western  Bailvray  by  a  direct  fine  to  Liverpool  The 
last  girder  is  expected  to  be  m  its  place  by  Christmas  next. 

The  Dutch  government  has  deternuned  on  the  construction  of 
the  Mrerdyk  bridge,  between  Meerdyk  and  Willemadorf,  This  work, 
which  will  be  IJ  miles  in  length,  will  directly  unite  the  raOway 
network  of  the  Low  Countries  to  the  Belgian  and  French  lines. 

The  Cincinnati  Suspension  Bridge,  U.S.,  which  has  recently 
been  completed,  has  a  c^ar  span  between  the  centres  of  towers  of 
1,057  £e^  and  is  the  longest  sospmaioQ  span  yet  executed.    The 
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fiasquehaimft  bridge,  at  Havre  de  Qiaoe,  U.S.,  ia  now  nearly  ocnn- 
pletod.  It  is  b^ng  consirnctod  to  nnite  tJie  hitherto  sererad 
portioDB  of  the  Philadelphia,  Wilmington,  and  Baltimore  Railroad. 
TIm  snperefructare,  which  ia  for  a  aingle  line,  is  of  wood,  bnilt  on  tlie 
Howe  plan,  with  arches,  and  consists  of  twelve  spans  of  250  ft.  9  in., 
and  a  draw  span  of  174  ft.  9  in.  The  whole  distance  between 
the  abutmenlB  is  3,273  ft.  9  in.  Airangemente  are  in  progrees  for 
building  a  second  soepenBion  bridge  acroas  the  Niagara.  This  new 
bridge  will  be  mnch  larger  than  its  neighbonr  below,  the  clear  span 
ttf  which  is  8:^2  feet 

The  East  India  Irrigation  and  Canal  Company  has  at  last  been 
cmtmsted  with  the  earrymg  out  of  a  syBtero  of  irri^tion  from  the 
Boone  Biver,  in  the  lower  ProTinces  of  BengaL  Had  this  work 
been  nndertaken  when  it  was  first  designed  by  Colonel  Dickens, 
mnch  of  the  past  and  present  calamities  of  ianune  in  those  districts 
night  have  been  aveited. 

A  proepectns  has  been  issued  of  the  Valparaiso  Waterworks 
Company,  to  supply  that  dty  with  water  throngh  a  canal  to  be  cat 
bam  the  Aconcagua  river,  nowing  &om  the  Andes.  This  canal,  a 
portion  of  which  has  already  be^  completed,  is  at  the  same  time 
calculated  to  yield  a  revenue  by  futnishmg  water  for  irrigation  to 
the  lands  throughout  its  course. 

Three  companies  have  recently  been  started  for  e&tablishing  a 
through  hne  oi  telegraph  between  England  and  India.  The  lines 
of  one  company  are  proposed  to  pass  through  France,  Italy,  Sicily, 
Malta,  Alexandria,  and  Suez,  to  Bombay ;  whilst  another  would 
pass  through  Prumia,  Russia,  Persia,  and  along  the  Persian  Gulf  to 
kurrachee.  The  third  company — which  we  beheve  baa  amalgamated 
with  the  first— proposed  to  carry  independent  lines  from  Falmouth 
to  GHbraltar,  Ifalta,  &c. 

A  contract  has  been  coodnded  for  the  mannfiictnre  of  a  new 
cable,  to  be  laid  by  the  Submarine  Tel^raph  Company,  between 
England  and  Belgium. 

Both  the  shore  ends  of  the  Florida  and  Cuba  cable  were  sue- 
oessfolly  laid  early  in  August  last,  but  just  as  the  eplioe  was  about 
to  be  made,  the  cable  suddenly  piuted  about  half-a-mile  east  of  the 
buoy^  and  the  ends  sank  into  the  sea. 

The  foundation  stone  of  tiie  Holbom  Yalley  Tiaduct  was  laid 
on  Monday,  June  3rd.  Within  the  past  century  a  total  sura  of 
6,742,853/.  has  been  expended  by  the  Corporation  of  London  on 
public  works,  buildings,  and  street  improvemente. 

The  American  life-raft,  which  recently  crossed  the  Atlantic  in 
forty-three  days,  is  formed  of  three  cylinders,  charged  with  air  and 
connected  by  canvas,  stiffened  by  pWking.  She  is  24  feet  I(mg, 
12^  feet  broad,  and  carries  two  masts. 

A  company  has  been  formed  to  remedy  the  obstacles  wlm^ 
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the  bar  of  the  Miasissppi  oSets  to  navigation.  The  syHtem  whicli 
this  company  propoees  to  apply  to  the  relief  of  shipe  conaistH  of  an 
apparatus  of  caoutchouc,  fonoing  a  kind  of  floating  dodk,  which 
wh  be  mancearred  with  the  aid  of  two  tngs.  The  company  hopes 
by  this  means  to  laise  to  the  eztect  of  8  feet  ship  drawing  20  feet 
of  water,  and  to  enable  them  to  go  orer  the  bar  m  less  tbao  three 
hours. 

The  drainage  works  of  Eastboame  hare  recently  been  com- 
pleted and  opened. 

On  the  subject  (^  docks,  ftc,  we  hare  to  report  the  admiasion 
of  vAter  into  the  Millwall  Docks,  on  the  Thamee,  on  29th  Ani^t 
last  On  the  1st  idem,  the  firet  stone  of  the  new  graving  doc^  at 
Malta  was  laid ;  this  dock,  when  completed,  will  be  the  laisest  ever 
confitrocted,  Ha  dimenaons  being — length,  468  feet;  widt}i,  104 
feet^  aiid  depth,  39  feet.  A  sew  mip  dot^  has  recently  been  opened 
on  the  Clyde,  capable  of  taking  in  siiips  of  2,000  tons ;  it  is  850  feet 
long,  and  57  feet  broad.  A  new  floating  railway  pier  at  Burnt- 
island, which  has  been  nnder  constmction  for  the  past  two  years, 
has  jost  been  ctonpleted.  The  pier  commences  abont  330  yarda 
east  of  the  Burntisland  passenger  station,  and  extends  for  1,000 
feet  in  a  south-westerly  direction,  thus  fbrning  a  harbour  which  is 
aoceasible  at  aU  states  of  the  tide. 

A  process  is  now  being  carried  out  by  Messrs.  Whitworth,  of 
Manchester,  of  subjecting  steel  to  a  high  pressure  during  the 
process  of  casting ;  the  oqect  being  to  obbun  sounder  castings,  and 
to  do  away  with  the  neoeesity  for  great  "heads"  of  metal  Mr. 
Whitworth  is  also  endeavouring  by  hydrostatic  pressure  to  effect  the 
tolling,  or  otherwise  shamng,  underpressure,  of  cast-steel  in  the 
liquid  state.  Mr.  A.  L.  Holley,  of  Harrisburg,  U.S.,  has  recently 
|)atented  a  plan  for  casting  Bessemer  steel  ingots  from  the  bottom 
instead  of  bom  the  top  as  is  usnal ;  and  it  is  found  that  ingots 
tbos  cast  are  square  and  sound  at  the  top  as  well  as  at  the  bottom, 
and  they  are  more  &ee  from  cracks  imd  external  houeyoombs,  and 
much  smoother  than  ingote  cast  from  the  top. 

A  new  form  of  tyre-lathe  has  recently  been  introduced  by 
Messrs  Greenwood,  of  Leeds,  which  baa  been  designed  to  fiicihtate 
the  boring  of  nulwav  tyres,  by  enabling  the  whole  operation  to  be 
completed  withoat  sfiifHng  ths  work  in  the  machine,  the  arrange- 
ment being  snch  that  cuttmg  tools  can  be  aimoltaneonsly  brou^t 
into  action  on  the  opposite  fiices  d  the  tyre,  and  also  on  its  innoc 
snr&ce. 
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7.  GEOLOGY  AND  PALM)NTOLOGY. 

(Indttdiiiff  the  Pneeedioffs  of  the  Gedegieal  Soeieiy.) 

Thx  6ue^  of  the  Secretary  of  the  PalaMmtogiBphical  Soci^  (the 
Iter.  T.  mltahire)  has  borne  fruit  in  the  appeaiance  tins  quarter  of 
aoother  Tolomfl  of  the  Sociefy's  Monogra^ifi, — that  for  1866, — 
after  an  interval  of  only  six  months  from  the  date  of  publicatitm  of 
the  one  we  ilast  noticed. 

This  Tolome  opens  with  a  socond  instalment  of  I>r.  Duncan's 
Monograph  of  the  Brifjab  Foesil  Corals,  in  which  are  deecribed  the 
Zoonthana  from  the  Liascdc  zones  of  A.mmonHe$  ■planorfm  and.  A. 
angulatus.  These  zones  haye  recently  been  the  subject  of  much 
diacnsBion,  especially  as  regards  their  more  or  lees  close  relationahipe 
with  those  above  and  below.  We  hare  recently  given  a  summary 
of  Dr.  Duncan's  interpretation  of  the  coral  evidence,  iu  recording 
the  publication  of  his  paper  "  On  the  Madreporari&  of  the  In&a-Lias 
of  South  Wales,"  bo  on  this  occasion  we  shall  cou£ne  our  attention 
to  some  of  the  author's  conBJderatious  on  the  philosophy  of  zons 
clafiBi£cations  generally.  The  Liaasic  and  Oolitic  formations  have 
been  snbdivided  into  a  number  of  "zones,"  each  of  which  is 
characterized  by,  and  named  &om,  the  occuxr^ice  of  a  certain 
species  of  Ammonite.  The  more  enthusiastic  advocates  of  this 
daaaification  seem  to  believe  that  the  range  of  other  organisms  is 
more  or  lees  co-extensive  with  that  of  the  Ammonites,  and  that  the 
latter,  being  abundant  in  these  deposits,  and  tolerably  easy  of 
determination,  afford  the  easieat  means  of  identiMng  the  zones ;  it 
has  also  boon  stated  that  they  are  the  bett  test  of  horizons,  because 
their  range  is  less  imcertain  than  that  of  other  orgamEms.  Dr. 
Duncan's  researches  into  the  distribution  of  the  Liassic  Corals  have 
not  enabled  him  to  strengthen  the  argnments  in  favour  of  zone 
classificstions ;  on  the  contran^,  he  has  been  led  to  the  couviction 
that  "  the  endeavour  to  give  definite  horizons  to,  anf  to  correlate, 
Saurian,  Insect,  Oairea,  Ammonile,  and  Lima  beds  has  resulted 
in  the  production  of  confusion  instead  of  the  reverse ; "  also  "  that 
no  stratigrapbical  Falfeoutology  can  be  perfect  in  a  clasaificatory 
eeam,  and  that  zones  of  gpecies  may  have  liUle  to  do  with  the  notion 
of  time." 

Holding  this  opinion  the  author's  practice  may  appear  incon-^ 
sistent  with  his  preaching ;  but  in  reahty  he  accepts  the  priuciple  of 
a  zono-classifiGatiDn  in  a  modified  sense.  "  The  groups  of  Madre- 
poraria  have  a  general  relation  to  certain  zones  of  me  and  to  certain 
strata;  and  if  they  are  associated  for  the  sake  of  a  necessarr 
classification  with  certain  Ammonite-zonee,  it  most  be  nnderstood 
that  it  is  only  an  approziniatiTB  classification,  and  tJist  both  the 


by  Google 


1867.]  Oedogy  and  PalmorUology.  587 

Ammonitds  and  the  Madreporana  may  range  ont  of  their  snpposed 
restricted  zone,  or  not  even  be  represented  in  certain  portions  of  its 
area."  In  point  of  ioct.  Dr.  Duncan  is  one  of  the  few  paheontologists 
who  can  view  the  birth  and  death  of  the  hfe  of  a  peiiod  as  Bymbo- 
lized  by  a  line  that  is  elastic,  and  not  rigid. 

Mr.  Salter's  contribution  to  this  Toliune,  being  Part  lY.  of  bia 
Mont^liaph  of  British  Tribbitee,  consists  almost  entirely  of  de- 
scriptions of  the  species  of  the  genus  lUmnut  and  of  its  subgetiera ; 
Mr,  Davidson  continues  his  description  of  the  Silnrian  Spi'nferida 
and  commences  that  of  the  Uhynmondlidm ;  and  Professor  Phillips 
makes  considerable  progress  in  the   description  of  the    Lioasio 


The  volume  is  illustrated  by  fiaty  well-executed  plates,  which 
are  meetly  beautiful  specimens  of  scienti£c  lithography,  some  being 
En^sh  and  some  Fr^icb. 

The  most  recent  pubhcation  of  the  Geological  Survey  of  India, 
another  contributioB  to  Indian  Falceontology,*  is  a  work  of  more 
than  Indian  importance.  It  contains  the  first  portion  of  Dr. 
Stoliczka's  description  of  the  Gasteropoda  of  the  Cretaceous  rocks  of 
Southern  India,  mcluding  the  Pulmonata  and  the  siphonostomatous 
Proeobrancbia ;  but  its  general  interest  will  be  due  to  its  containing 
an  elaborate  es.say  on  the  classification  of  the  Gasteropoda — the 
iiloHtratiTe  examples  being  necessarily  chosen  from  the  Gretaceoos 
fossils  of  Southern  India.  It  will  be  sufficient  for  us  to  mention 
here  that  Dv.  Stoliczka'a  plan  is  to  subdivide  the  old  geoeric  groups, 
such  as  Fttgas,  Murex,  &c.,  into  a  number  of  smaller  groups  which 
he  considers  to  be  still  of  generic  value.  Although,  in  this  course, 
Dr.  Stoliczka  has  to  some  extent  followed  many  able  conchologists, 
the  plan  has  not  yet  found  much  &voar  with  Bntish  palEeontologists. 

The  Journal  of  the  Eoyal  Geological  Society  of  Ireland  contains 
several  meritorious  papers  on  drift  deposits  and  theories  of  denuda- 
tion. Our  space  will  not  admit  of  our  giving  analyses  of  these 
memoirs ;  but  we  may  especially  draw  the  attention  of  our  readers 
to  Mr.  G.  H.  Einahan's  "  Notes  on  some  of  the  Drift  in  Ireland ;  " 
and  to  a  very  elaborate  essay  by  the  Eev.  Maxwell  H.  Oose,  "  On 
t^  General  Glaciatiou  of  Ireland." 

In  a  communication  to  the  Royal  Institute  of  Lombardy.t  Sign, 
Lombardini  describes  some  traces  of  the  Glacial  period  which  he  bad 
observed  in  the  great  depression  of  Central  AiHca.  He  therefore 
infers  that  confirmatory  evidence  will  be  found  in  the  mountainous 
districts  of  AlwBsmia,  and  in  the  more  southern  and  tropical  regions 
of  Eenia  and  Eilimandjoro.  Collating  his  results  with  those  of  M. 
BecIOB  in  the  Sierra  Nevada,  and  of  AL  Agaaaiz  in  Brazil,  he  comes 

•  Paimonlologtn  lodiea,  voL  v.,  fuse.  1-*, 
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to  the  oondTHion  that  the  pheDomeu*  of  the  Glad*!  period  were 
Bcread  orer  the  whole  surfcoe  of  the  globe.  ,  *;       j 

Theae  inv«tigatdoiia  have  a  direct  bearing  on  the  ^wcnlatioM  of 
Mr.  CroU  and  othere,  the  basis  of  whoee  hypolheaea  is  the  aarampbon 
that  the  Rlacial  phenomena  were  limited  to  eitrn-tropiaJ  regions. 
Mr.  Croi  indeS,  haa  recenUy  published  a  modification  of  be 
original  hypothesiB  to  aoconnt  for  cbangee  oi  ciumte,  namely, 
altoationam  the  obliquity  of  the  ecliptic;  and  has  thuH  got  mto 
another  controTeray  irith  his  old  oppooeut,  Mr.  J.  Camck  Moore. 
The  B6Tend  papere  which  have  been  pubhahed  on  ihia  subject  wiM 
be  found  inUVnumbeis  of  the  ' Philoeophical  Magaone    ifisoed 

^"^*geo^oSaS^ey  of  the  Grand  Duchy  of  H^Be  baa  recently 
made  considerable  progieaa;  and  aeveral  aheete  of  the  map  wilb 
deacriptiTe  memoirs  have  come  under  our  notice.  Amongst  tnein 
we  wish  wpedaUv  to  diaw  attention  to  the  map  and  descnpbon  ol 
the  SeetioiTAlzey  by  M.  Lndwig ;  and  to  those  of  the  Section  Mamz 
by  Herr  Groow.  These  maps  and  memoira  fiimiBh  us  with  tbe 
jnoet  accurate  deacriptiomj  yet  published  of  two  of  the  moet  clasacal 
of  all  tbe  German  Tertiary  locaIitit«,  and  therefore  deserve  more  than 
a  local  drcolation.  ,  ■     j     i  

The  '  Geological  M«gazme '  for  the  quarter  has  oontamed  a  large 
number  of  original  articles,  but  we  have  space  to  notiee  only  two 
or  three  of  the  most  importsuit. 

In  tbe  first  place  we  must  draw  attention  to  a  paper  by  Profeeeor 
King  in  the  June  number  and  an  answer  to  it  by  Sir.  Davids^  in 
the  July  number,  with  a  notice  in  the  latter  of  a  paper  by  Mr.  Meek 
— all  on  the  sulwct  of  the  perforation  or  non-penoration  of  certwn 
Palffiozoic  Braohiopoda.  Dr.  Carpenter  has  also  taken  part  m  the 
diacusaion,  and  has  published  paperB  on  the  subject  in  the  January^ 
and  July  numbers  of  the '  Annals  and  Magazine  of  Natural  History. 
The  chief  cause  of  the  discussion  appears  to  be  the  rather  remarkable 
feet  that  two  forms  of  fipirifer  (S.  cuspidatua),  though  otherwise 
undistinguijiiable,  are  respectiwly  cbaracterized  by  the  perforation 
of  the  shell  in  the  one  case,  and  its  non-perforatdon  in  tbe  other. 

The  August  number  of  tbe  Mamzine  is  chiefly  remarkable  for 
containing  a  verbatim  report  of  Dr.  T.  Sterry  Hunt's  lecture  on  the 
chemistry  of  the  Primeral  EM^h,  which  was  deUvered  at  the  Eoyal 
Institution  on  May  31at. 


^BOdEXDnras  of  thb  Qsoloqioai^  Sooieft. 

^An  important  paper  by  Mr.  Tate  "On  some  Secondary  Foeato 
ttom  South  Afiiea,"  fbnns  the  commencement  of  the  last  number 
of  the  Socdety's  Journal.      It  ooDtaiiui  descxiptJoiuKrf  a  laxge 
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Dumber  of  {aeala  from  the  MeBozoic  depoeita  of  tfaftt  region,  end  is 
enriclied  by  much  tufonnatioa  ob  the  atntigrapby  of  tbe  diatiictt 
brooght  together  by  Prof.  T.  Supert  Jonee,  F.G.S.  The  foKolg 
were  obtained  from  two  eeriee  of  aepoeits,  namely,  (1)  the  E&roo 
Seds,  and  (2)  the  Uitenhage  Series ;  wid  they  oonaiBt  of  ^anta 
from  the  former,  and  plante  and  aheUa  from  the  latt«r.  The  Karoo 
Beds  inclnde  a  Urge  aeriee  of  deposits,  the  more  recent  of  -which 
(the  Dicynodon-fltrata)  have  yielded  the  reptilian  remains  which 
have  impressed  a  claesical  stomp  on  the  South  Afriean  region,  as 
veil  as  Bcona  of  the  plants  now  described.  Mr.  Tate  infers  tbeiz 
age  to  be  TriasEdc,  chiefly  because,  while  the  plante  are  imdonbtedly 
Meeozoic,  the  strata  are  distinctly  older  than  the  Uiianhage  Series 
above  them. 

Tbe  Uitonhage  Series,  which  tbe  antbor  infers  to  be  of  Jnraflsio 
age,  haa  yielded  about  half-a-dozen  species  of  fetns  and  a  &« 
(^cads,  besides  nearly  forty  species  of  Mollnsca,  and  is  probably 
«f  tbe  same  date  as  the  strata  of  the  Bajmabal  Hills  and  m 
Scarborough,  which  yield  remains  repreeentbg  those  from  the 
South  African  strata.  In  the  same  way  the  plants  from  tbe  Earoo 
beds  present  a  close  anali^  with  those  from  the  Coel-formation  of 
East^n  Anstralia,  and  the  plant^bearing  beds  of  Bnrdwan  and 
Kagpnr  in  India,  the  cbaracteristtc  plaut  m  all  these  deposits  being 
a  Gliasopteris,  apparently  belonging  to  tbe  same  spedee. 

The  examination  of  so  intereetmg  a  series  of  Lovo'  Secondary 
fossils  has  necessarily  led  Mr.  Tata  to  ctnnpare  them  with  those 
obtained  from  the  eqnivalent  deposits  in  Europe,  and  he  has  come 
to  the  conclnsioD  that  while  the  Upper  Trias  of  Europe  presents  a 
remarkable  uniformity  with  its  r^resentatives  in  other  countries, 
the  Joiaesic  series — which  is  so  rally  developed  in  Western  and 
Cenbttl  Europe,  and  is  reduced  in  the  Mediterranean  baain  to  the 
beds  from  tbe  Lias  to  the  Oxford  Clay  inclusive — in  Bnsma  ccm- 
stitute  bat  ose  formation,  and  the  extra-European  developments  of 
the  series  are  more  compamble  with  the  Itussian  than  the  more 
Western  type.  He  does  not,  therefore,  regard  these  South  Airican 
depoeite  as  corresponding  to  any  particnlar  diviaon  of  the  Jurossia 
rocks,  but  consioers  them  rather  to  represent  the  whole  of  the 
formatioD,  with  the  exception  of  the  Upper  Oolites. 

Hr.  Boyd  Dawkins  contributes  a  second  paper  on  tbe  British 
Fossil  Oxen,  namely,  on  Bo«  hngifrona.  Owes,  and  arrives  at  the 
coDclosioci  that  although  it  has  been  fotind  abundantly  in  the  bone- 
caves  and  alluvia  of  the  Fre-historic  age,  it  has  not  yet  beai  proved 
to  have  existed  in  earlier  times.  He  also  considers  it  to  be  the 
progenitor  of  tbe  small  Highland  and  Welsh  cattle,  and  altogether 
'    nore  nearly   concerning    the  arclueologist  than  the 
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inter  Level  Marka  on  tlie  Coast  of  Sweden,"  b;  the  Gatl  of  Selki^ 
tikiowB  great  doabt  on  the  reoraved  creed  as  to  the  rise  of  land  in 
Scandinavift ;  and  altbongh  we  cannot  admit  that  his  lordship  has 
entirely  disproved  the  belief  that  the  land  is  gradnallT  rising,  he 
has  no  donot  done  good  serrioe  by  showing  flaws  in  tne  eyidaace 
sufficient  to  call  into  action  more  cantion  and  discrimination  on  the 
part  of  fatnre  inTeetigators,  than  has  been  exerciBed  by  many  of 
those  who  hare  hitherto  stndied  the  snbiect. 

In  a  paper  "  On  the  Lower  Lias  or  Liae^jonglomerate  of  a  part 
of  GlftmorganBhire,"  Mr.  H.  W.  Bristow  combats  Mr.  Tawney'a 
conclnsiDns  as  to  the  Button  and  Sonthemdown  series,  and  showB 
ttiat  instead  of  the  latter  OTerlying  the  former,  the  two  series  peas 
horizontally  into  one  anoth«'.  Mr.  Bristow's  experience  as  a 
snrveyor  and  Mr.  Tawney's  deficiency  in  this  respect  render  it 
extremely  probable  that  the  interpretation  of  the  sections  now 
given  is  the  correct  one,  and  that  the  Satton  aeries  is  not  quite  bo 
ancient  as  Mr.  Tawney  believed  it  to  be. 

Mr.  J.  W.  Judd  has  a  most  creditaUe  paper  "  On  the  Strata 
which  form  the  Base  of  the  Lincolnshire  Wolds,"  in  which  he 
describes  at  length  the  vorions  red  .beds  occnrring  in  the  Low» 
Chalk  as  distiaguished  from  the  Bed  Chalk  c^  Hnnstanton  (the 
Hnnstanton  Limestone  of  Mr.  Seeley),  which  is  probably  of  the  age 
of  the  Upper  Greensand  or  Gatdt,  possibly  even  representatmg  both 
of  these  formations,  as  has  been  suggested  by  Mr.  8eel^,  Mr. 
Judd  distingnishee  by  the  name  of  the  "Tealby  Series"  a  still  kwer 
set  of  strata,  the  analogies  of  whose  tanna  are  to  be  found  in  the 
Neocoraian  fossilB  of  North-weetem  Germany  and  South-eastern 
France,  rather  than  in  those  of  the  Lower  Greensand  of  the  South 
of  England.  The  geology  of  the  Lincolnshire  Wolds  has  been  ao 
much  neglected  that  Mr.  Judd  has  done  the  work  of  a  pioneer, 
and,  considering  the  slight  information  we  formerly  poss^sed  on 
the  sulgect,  this  paper  gives  a  remarkably  sohd  basis  fiw  future 
progress  in  corremtmg  still  more  closely  the  strata  of  this  district 
with  those  of  other  regions ;  and  more  especially  in  defining  the 
relations  of  the  Neocomiau  sbtita  of  the  Continent  with  the  English 
Ijower  Greensand. 

Two  papers  on  Eozoon,  by  ffir  W.  Logan  and  Dr.  Dawson, 
contain  a  complete  description  of  some  specimens  of  that  fossil, 
which  consist  entirely  of  carbonate  of  lime,  as  well  as  of  the  straJa 
in  which  they  were  found.  The  discovery  of  the  spedmens  of 
Eozoon  in  this  condition  is  the  best  possible  answer  to  some  at  least 
of  the  arguments  used  by  Prof.  King  and  Dr.  Bowney  against  the 
organic  nature  of  the  fossil ;  and  in  addition  Dr.  Dawson  states 
that  the  objectionB  raised  by  them  had  been  consideied  by  him 
previously  to  publishing  hia  first  papa;  on  the  subject. 

We  have  tbtw  selected  ont  of  the  Society's  Joamal  some  of  the 


by  Google 


1867,]  Miner{dogy,  Mining,  and  MetdBwrgy.  641 

mots  important  of  the  papers  it  oonbunB ;  bat  Bcnrenl  others  oiB 
worth;  of  pernBal  br  i£oee  intflreeted  in  the  sabjecte  treated  o^ 
espedallj  Mr.  Boyd  Davkins's  paper  "On  the  Dentition  of 
ohinoceTta  leptorhinue." 

It  is  with  sincere  grief  that  we  are  ooi^telled  to  annoimoe  tha 
death  of  Mr.  W.  J.  Hamilton,  FJt.6.,  F.O.B.,  who  was  one  of  the 
magnates  of  the  Geological  Society,  haying  been  twice  its  President, 
and  Secretary  for  a  nnmber  of  years.  For  an  aoconnt  of  Ur. 
Hamilton's  career  our  limited  spaoe  oompels  na  to  refer  onr  readers 
to  the  Angnet  number  of  the  '  Geological  Magazine.' 


8.  MINEaAlOGT,  MINING,  AND  METALLUBGY. 

MlNEBALOQT. 

The  oharacteriBtio  aasocnatioD  of  certun  minerals  or  their  ^ra* 
genesis — to  nse  a  convenient  term  adopted  in  German  science — ja  a 
snbject  deserving  the  most  attentive  consideration,  whether  for  ita 
theoretical  vEiIne,  or  for  its  practical  bearing  on  mining  enterprise. 
It  is,  indeed,  by  the  study  of  these  associations,  that  we  may  hope 
to  become  acqainted  with  the  conditions  under  which  the  mineraU 
were  formed ;  and,  by  the  accnmnlation  of  a  sufficient  number  of 
examples,  may  eventmilly  be  led  to  generalizationB  of  great  practical 
ntihty.     Even  with  our  imperfect  knowledge  of  ttie  laws  of  parar- 

feneeis,  instances  are  not  wanting  of  discoveries  having  been  made 
y  ol»erving  that  the  presence  of  one  speciee,  perhaps  in  itself  of 
no  value,  points  in  many  cases  to  the  occurrence  of  another  mineral 
which  may  be  of  considerable  importance.  With  regard  to  a  sub- 
stance 80  highly  prized  as  gold,  these  obsOTvations  have,  of  coarse, 
especial  interest ;  and  oar  thanks  are,  therefore,  doe  to  Herr 
Gndner  for  the  painstaking  way  in  which  he  has  noted  the 
different  associations  of  gold  that  nave  fiiUen  nnder  his  obeervatioQ 
daring  a  residence  in  the  gold-fields  of  Georgia,*  In  many  parts 
of  this  State  the  gold  is  accompanied  by  tetradymite  or  tellnrio 
bismnth,  a  mineral  which  is  also  foond  in  our  Welsh  mines,  and  in 
many  other  gold-bearing  districts.  South  of  Dahlonega  the  metal 
occurs  in  a  syenitio  gneiss ;  and  to  the  east  of  the  same  locality,  it 
is  found,  with  red  garnets,  in  a  chlorite-slate ;  tetradymite  being 
an  assocdatfl  of  the  gmd  in  both  situations.  The  mode  in  which  the 
metal  oocnts  in  Cherokee  County  is  of  considerable  paragenetic 
interest :  in  the  white  talcoee  slate  of  that  county  there  are  found 
nomerona    oval  ooncretic^    of  mispickel    or  arsenical    pyritee. 

*  BeBchndbiiiig  eiiiieer  paiwenetiaoh  intaTeiaaDter  Gold-Vorkommen  Jn 
a«ragi>,  WnrrUAiMTlfc^  Leonliaid  und  Geiniti'a  Ifenos  Jahrbnoli  fOr  HuwnJogie, 
DAW.     ia07.  Heft  IV.,  p.  lAI. 
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Extenudl  J  these  nodnlse  are  coated  with  brown  iion-ore  derired 
firom  the  decomposition  of  the  mispickel,  whilst  ii^tentaUy  tbej 
ue  tniTereed  by  fiasiiTes,  the  walls  of  which  are  studded  wiu 
digitals  of  Bcorodite  and  phormacouderite,  aaaociated  with  much 
native  gold,  partly  in  dendritic  and  moes-Uke  forms,  and  parthr 
cryBtaUized  in  cnbes  and  octohedra.  Finally,  the  writer  calb 
attention  to  the  amiferoiiB  quartz  of  Burnt  Hickory,  S.W.  of 
Ackworth,  where  the  gold  is  found  in  association  with  lux)wn  iron- 
ore  and  native  Bolphur.  Oiiginally  the  precious  metal  doubtleaa 
existed  in  the  form  of  aorifetons  iron-pyritee ;  and  the  decom- 
poeition  of  this  mineral  has  yielded  the  solphnr  and  oxide  of  iron. 
The  snlphnr  oocnrs  in  the  cavities  of  the  looee  brown  iron-ore,  and 
in  some  cases  assumes  the  form  of  crystals,  pseadomoiphons  aft^ 
those  of  iron-pyrites.  To  explain  the  decomposition  of  the  mtmdic, 
with  the  formation  of  theee  prodocte,  Herr  Gredner  follows  the 
principle  eo^gested  h)ng  since  by  G.  Bose,  to  acconnt  for  similar 
phenomena  m  the  gold-deposits  of  Bereeow  in  the  Urals ;  a  decton- 
position  which  may  be  represented  by  the  following  eqnatiim : — 
2FeS<-i-3HO=Fe,a  +  3H8-t-S 

Professor  Nordenskiold's  recent  examination  of  the  rich  col- 
lection of  selenifeious  minerals  in  the  Stockholm  Mnsenm,  has  led 
to  the  detection  of  small  quantities  of  the  rare  metal  thalliom  in 
certain  specimens  of  enkairite  and  berzelianite,  which  were  obtained 
some  years  ago  from  the  copper-mine  of  Bkrikerom  in  Smaland. 
Associated  with  these  two  selenides,  there  oocnrs  a  third  minetsl, 
allied  to  the  others  in  general  characters,  but  distingaished  1^ 
containing  thalUom  to  the  extent  of  not  less  than  19  per  cent. 
H.  Kordenskiold  considers  this  mineral  to  be  clearly  separable  as 
a  distinct  species,  for  which  he  proposes  the  name  of  Crookesiie,  as 
an  appropriate  honour  to  the  discoverer  of  thaUinm,  Mr.  Wilham 
Crookes,  F.RS 

Crookesite  occurs  in  small  opaque  masses,  having  a  vitreona 
lustre  and  a  lead-rarey  colour,  a  harihiess  of  about  3,  and  a  specifie 
gravity  of  6'9,  Before  the  blow^pipe  it  colours  the  flame  int^isely 
green,  fosing  to  a  lostrons  greenish-black  enamel.  In  hydro- 
chloric add  me  mineral  is  soluble.  It  appears  to  be  a  eelemde  of 
copper,  thaUium,  and  silver;  the  silver,  however,  being  referred 
to  a  trace  of  enkairite.  The  fommla  of  Crookesite  may  be  thus 
written  :•— (Cu„  TI,  Ag)  Se. 

In  the  lignite,  or  brown  coal,  of  Weisaenfels,  in  PrDseian 
Saxony,  there  occnrs  an  earthy  mineral-reein  described  some  time 
ago  by  Professor  Eemigott  as  PyropiaaUe.  Of  late  years  this 
enbetaace  has   become  of  considerable  economic   valne  from  its 
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empIonQ6Dt  in  the  mann&ctnie  of  parafiSiL  TowBrds  the  &A  at 
18o5  Herr  Stohr  visited  the  locality,  and  has  lately  published  the 
resnlte  of  his  visit  in  a  loQg  memoir,*  deecrilone  tne  phyfdcal  and 
chemical  oharacten  of  the  mineral,  its  geologicu  positioii,  and  its 
probable  origin.  He  behereB  that  it  has  been  formed  by  the 
alteration  of  brown  coal,  and  not,  as  bad  been  BnggGeted,  by  tha 
Piniisi  guccin^er,  or  amber-yielding  pine;  for,  uthongh  tme 
amber  oGcora  in  ^e  neighbonhi^  rocks,  yet  the  plaut-temains 
fennd  in  immediate  association  mui  the  pyropiaate  hare  no  afBnitj 
whateTer  with  those  of  the  amber-tree. 

The  French  chemist,  M.  M^me,  whose  researches  on  iriMi 
pyrites  were  noticed  in  &&  Ghroniclee  of  last  quarter,  has  oom- 
mnnicated  to  the  Academy  of  Sciences  his  ''Analyses  of  Tarions 
crystallized  and  amorphons  Graphites,"!  This  paper  contains  no 
lees  than  forty  original  analyses,  chiefly  of  the  nahve  mineral,  hut 
including  also  a  few  artificial  graphites,  end  three  analyses  <^ 
plumbago  cmdhles.  Althoi^h  we  do  not  oheerve  that  these 
mTesUgations  lead  to  any  new  deduction,  yet  original  work  of  this 
kind,  when  carefully  conducted,  must  luways  poeses  a  certain 
value  for  comparison  with  the  resnlts  obtained  by  other  chemists. 

In  a  short  but  suggestive  paper  "  On  Banded  imd  Brecdated 
Concretions,"!  Mr.  Ruskin  touches  upon  some  olecure  points  of 
mineral  stnictiirfl,  and  treats  them  with  his  wonted  origmality  of 
thought.  We  presome,  however,  that  few  mineralogists  will  be 
disposed  to  accept  bis  conclusions  without  qualification.  The 
banded  stmctnre  exhibited  by  many  minerals,  such  as  agate,  is 
commonly  regarded  as  the  necessary  result  of  the  manner  in  which 
the  subsWce  was  deposited  &om  solution,  layer  by  layer ;  but  Mr. 
Buskin,  not  satisfied  with  this  explanation,  imagines  that  the  con- 
centric zones  do  not  represent  sncceeaive  depoeits,  bnt  that  th^ 
are  concretionary  bands  which  have  gradually  separated  from  the 
Borronnding  mass,  and  have  arranged  themselves  in  definite  form, 
each  band  presenting  in  many  cases  distinctive  characters  of  its 
own.  Further,  instead  of  believing  that  in  every  brecciated 
structure  some  dislocating  force  has  shattered  the  substance,  and 
that  the  fragments  have  been  afterwards  cemented  together,  he 
conceives  tliat  in  many  cases — and  notably  in  certain  agates  and 
marbles — the  apparent  hreociation  results  from  the  segregation  of 
definite  subetanoes  from  an  impure  matrix,  and  the  rending 
asunder  of  these  concretions  by  subsequent  contraction. 

Prof.  Eenngott,  of  Zurich,  has  forwarded  to  the  '  Journal  for 

*  Dm  PTnnHBBtt-ToTkonmisn  la  iea  Bnnnkolilen  bd  Wehsenbls  nnd  Zeitt. 
NeiKB  Jahibuch  fiir  Hinerelogie,  daw.    1867,  Heft  IV.,  p.  40S. 

t  AnalTBei  de  diven  gnpkitoi  cnttaiiMe  et  uiioiplKw  :  'Gomptea  Bendni^' 
1B67,  ii°2].  p.  1091. 

t  ■  Oeologiciil  Ihguinc,'  Auguit.  1967,  p.  837. 
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praktische  Obemie  *  some  "  GommimJcations  on  Kohnumdit^  Qa- 
melitfl,  and  Neolite,"*  and  also  "  On  Pjiophyllite,  HydrargyDite^ 
Pennine,  Chlorite,  and  CliiioclJ(aie."t  These  papers  are  chMy 
oocnpied  by  a  collatioii  of  anmoiona  analyBee  of  the  aboTe-named 
min^^  imd  by  attempts  to  deduce  istioiial  formnlffl  therefrom. 

A  cuefol  study  of  the  minerals  known  as  pholerite,  nacrite^ 
steinmark,  and  kaolin,  has  led  Meaara.  Johnson  and  Blake  to  the 
eoDclosion  that  these  minerals  aie  sufficiently  related  to  jnati]^  their 
oonflohdation  into  a  single  species,  for  which  they  snggest  [the  name 
of  KaoUnite,\  since  the  eabetance  is  represented  in  |ite  poreet  form 
by  the  basis  of  certain  kaolins  or  china-clays.  Kaialiaite  crystal- 
lizee  in  the  rhombic  system,  and  has  a  composition  agre^g  with 
that  deduced  by  the  late  Prof.  Forchhammer  &om  his  analyses 
of  porcelain-clay,  ow. — • 

3  Al.  0„  +  Si  0.  +  6  HO. 

The  brilliancy  and  Tsriety  of  the  tints  preeent«d  by  flnor  spar 
bare  attracted  the  attention  of  M.  Wybroim,  who  has  made  tbem 
the  sabject  of  an  elaborate  seriee  of  investigations,  partly  chemica], 
and  putly  microsoopical.  These  zeeearcbes  show  that  the  finox 
spars  hitherto  examined  owe  their  colours  to  the  presence  of  oertun 
bydiocatbons,  which  in  many  cases  have  arisen  &om  the  decompo- 
sition of  bitmninona  limestones.  The  anther  has  given  partieiuax 
attenticm  to  a  fetid  flaor  (Stinkflnss)  &om  Wolsendorf  in  Bavaria, 
termed  Antoxoniie  in  accoidance  with  the  supposition  that  it  con- 
tains the  so-called  antozone.  It  may  not  be  imnecessary  to  remark 
Uiat  Schonbein  regards  oxygen  in  its  ordinary  inactive  condition  as 
a  oomponnd  of  ozone,  ox  negative  active  oxygen  (0),  with  antozone 
01  positive  active  oxygen  (5X,;  the  latter  condition  of  the  element, 
is  sapposed  to  exist  in  the  Wolsendorf  floor  spar.  Wybron^  bow- 
ever,  sbowB  that  the  odooi  which  this  variety  emits  on  fiiction 
proceeds,  not  from  the  presence  of  free  antozone,  bat  &om  the  de- 
composition of  the  organic  colonring  matter.  The  connection 
between  the  colonr  and  the  odour  is  indeed  clearly  brought  out  by 
his  microscopical  observations,  for  which  the  reader  must  refer  to 
the  original  paper.  § 

Hen  Pauhnyi,  of  the  Mining  School  of  Schemnitz,  has  com- 
mnnicated  to  the  Academy  of  S^ences  at  Feeth,  an  account  of  a 
new  mineral  which  he  has  recently  detected  in  a  brecdaied  q)ecimen 
&om  a  vein  at  Kiemnitz,  in  Hungary.  It  occurs  in  cubic  crystals 
of  a  black  colour  and  a  vitreoos  lustre,  giving  an  uneven  fracture 

•  '  Jonm.  t.  Piakt.  diem.'    1867.  No.  8,  p.  6. 

t  Ibid.,  p.  17. 

i  "On  Eaolinite  uid  Pholerite  :"  'SilUman'sAiiKiloaii  JoanulorSdaioeuid 
tiie  Aiti,'  Hay.  1867.  p.  S51. 

§  Booheidiea  mieioaoopiqnea  nu  lee  Bnbstanoee  ooloraatea  del  flnorine.  BdI- 
letia  de  1b  Soo.  Imp.  des  Natunliatee  de  Moaeon.    Tome  xxxix.  p.  ISO. 
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Then  broken,  and  hsTing  &  doll-green  streaL  The  minenl,  vhioh 
has  a  very  sweet  taste,  yraa  fonud  on  analysiB  to  hare  the  following 
oompoedtion : — 

Bulphnrio  Acid 45- 8S 

Protosiib  of  iron 666 

Paniride (^  inm 44-92 

WfttM 1-51 

98-41 

From  this  analysie  the  following  formnlft  may  be  calculated : — 
Fe  0,  80,  +  3  (Fe,  0„  2  BO^  -|-  HO 
The  mineral  is  therefore  a  hydrous  snlpbate  of  the  proto-  and  per- 
oxides of  iron ;  standing  between  iron-Blom  and  Toltaite,  but  related 
much  nearer  to  the  latter  than  to  the  former,  yet  differing  &om 
Toltaite  BofGciently  to  admit  of  its  aeparatioQ  aa  a  distinct  speciee, 
for  which  Paolinyi  proposes  the  name  of  Pettkoiie,  after  Frofeesor 
von  Pettto.* 

In  a  letter  addressed  to  Frofesaor  Dana,  and  published  in  '  Silli- 
man's  Journal,' f  M.  Fisani  expreeses  his  belief  that  the  mineral 
called  Taltalite,  by  Bomeyko,  is  only  an  accidental  mixture  of  oxide 
of  otmper,  with  a  fibrous  tourmaline  rich  in  iron. 

bevend  analyses  of  new  Swiss  minerals  have  been  lately  pub- 
lished by  Herr  von  Fellenberg ;  hut,  as  our  limits  forbid  any  de- 
tailed notice,  it  must  suffice  to  say  that  they  relate  to  a  new  felspar, 
at  first  mistaken  for  a  green  talc ;  to  a  peculiar  serpentine,  con- 
taining only  a  small  prop^tdon  of  water ;  and  to  a  variety  of  caldte, 
characterized  by  the  presence  of  carbonate  of  Btrontia4 


Mmma, 

The  Mineral  Statagtics  of  the  United  Eingdmn,  which  have  juei 
been  issued  from  the  '  Mining  Becord '  office,  m^e  us  acquainted 
with  (he  present  state  of  our  mining  indtistnes.  We  shall  endea- 
vour to  present,  as  concisely  as  pceaible,  the  condition  of  last  year 
as  compared  with  the  preceding : — 

In  1865  we  produced — of  In  1866  we  produced 


ST! 

Pyrites  ,'. 
GoldQoartz 

■  Leonhanl  tmd  Geinitz'a  Nenea  Jabibuob.    1867.    Helt  IT.,  p.  457. 

f  May,  1887.  p.  407. 

t  '  Jovnial  fOi  ^Bklieohe  Chemie.'  1867,  No.  S  p.  S3. 


,150.587 

101,630.H8 

,910.045 

9,665.042 

198,298 

180,378 

90'451 

17.842 

114,195 

4,282 

2,927 
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The  gnantitieB  of  the  metab  obtained  from  Uuw-orefl  were  sg 
follows: — 

1865.  1866. 

Inn 4,8]9.2M                   4,530,091 

■Hn.       ..-.,..  10.088                       9.990 

Ooppw    .        .        .        .'      .        .  ll,eS8                        11,153 

Lwd 67,181  ..              67,890 

Sno 4,01I>                          S,192 

Ob.  Om. 

mverfromOehad                 .  724,856                      63«,188 

Gold 1,«64  ..                  748 

The  total  ralne  of  the  nuneral  prodnctioiifl  of  these  iekods  in 
1866  is  given  as  follows : — 

Mebls  obtained  flora  otm  Taimd  from  the  British  mine*  .  £14.9M.e95 
Coals,  estimaled  price  at  the  plaoe  of  prodootion  ,  2S,40T.6S9 
BarUif  nuQcnls,  not  building  stoow 1.350,000 

£41,712380 

This  and  the  hat  year  have  presented  a  depresraon  in  mining 
edrentnre  which  has  not  been  eqnalled  within  toe  preseot  centoiy. 
All  out  mining  intereets  have  suffered  to  a  greater  or  lea  d^ree, 
bnt  the  Tin  and  the  Copper  Mines  of  Cornwall  and  Deronahire 
have  in  almost  every  instance  been  worked  at  a  roinons  loss. 
The  resnlt  of  this  has  been  the  emigration  of  more  than  aevea 
thousand  miners,  the  closing  of  a  ^^at  number  of  mines,  and 
the  reduction  of  the  work  in  many  more.  We  learn  &om  the 
'Mineral  Statistics'  that  tin  ore  in  1869  was  742.  15a.  per  ton; 
whereas,  in  1866,  it  was  only  482.  lOs.  9d.  The  price  of  cc^iper* 
ore  has  also  bllen,  it  being,  in  1859,  52.  19s.  a  ton,  and  in  1866, 
42. 11<.  There  has  also  been  a  very  steady  Calling  off  in  the  pro- 
duction of  fine  copper  dnring  that  period. 

In  connection  with  mining  for  the  OTcdons  metals,  a  most 
elabonte  and  eminently  nsefiil  voinme,  '  The  Mining  and  Mettd- 
lurgy  of  (Sold  and  SiiTer'  in  all  pMto  of  the  worn,  has  been 
proaoced  by  Mr.  John  Axthnr  Philhps,  who  is  already  well  known 
by  his  'M^nal  of  Metallargy.'  We  most  content  omselres  at 
present  with  this  passing  notice  of  the  ajmearance  of  this  splendid 
Tolnme.  Its  importance  is  sncb  that  it  demands  from  as  a  carefiil 
examination  at  an  early  period. 

Sereral  sets  of  expenments  have  been  made  on  the  difierent  va- 
rieties of  Safety  Lamps  in  use  in  this  country  and  in  Belginm.  One 
set  was  made  some  short  time  since  at  Newotstle,  and  more  recently 
another  set  of  similar  experiments  hare  been  carefaUy  carried  out 
at  Bamal^.  The  experiments  in  both  cases  consisted  in  exposing 
the  saEBty  uunps  onder  trial  to  r^n]at«d  currents  of  explosive  mix- 
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tnree  of  coal-gas  and  atmoepberio  air.  When  gas  traa  made  to 
travel  through  the  box  in  which  the  lampB  were  placed,  at  the  rate 
of  7*3  feet  per  second,  all  the  lamps  exploded — the  ordinary  Davy 
first,  and  the  Stephenson  last.  In  the  recent  experimentB  at 
Meeats.  Hntchinson  and  Wilson,  at  Bamaley,  where  the  coal-gas  <A 
the  gasworks  was  used,  it  has  been  suspected  that  some  of  the 
resnlte  were  due  to  defiant  gas  in  the  explosive  mixture  employed. 
This  would  certainly  render  explosion  more  piohable ;  but  all  the 
experiments  teach  os  in  an  unmistakable  manner  that,  as  we  have 
improved  the  ventilation  of  our  coal  mines,  we  have,  by  driving  the 
currents  of  air  more  rapidly  through  the  ways  of  a  colliery,  ren- 
dered that  which  was  a  safety  lamp  safe  no  longer,  and  the  attention 
of  the  ingenious  mnst  be  tnmed  to  the  construction  of  a  lamp  which 
shall  resist  the  action  of  cnirents  of  explosive  gases  travelling,  at 
from  seven  to  ten  feet  per  second.     The  results  of  these  experiments 

C[nise  OS  the  production  of  a  mo^ed  form  of  the  Stephenson 
p^  which  will  be  a  real  safety  lamp. 

The  Select  Committee  on  Mining  have  made  their  report.  They 
recommend  that  ao  boys  should  be  employed  in  any  mine  under 
sixteea  years  of  age,  and  that  the  hoars  of  labour  should  be  r^;a- 
lated  ao  as  to  allow  the  proper  time  for  rest  and  recreation. 

The  truck-system,  still  prevalent  in  some  parts  of  the  country, 
is  to  be  repreeaed.  Several  new,  and  in  some  cases,  it  would  appear, 
impracticable  regulations  as  to  the  modes  of  worlang  collieries  are 
proposed.  They  also  recommend  that  the  present  staff  of  inspec- 
tors should  be  increeaed^a  lecommendation  to  which  tihere  appears 
to  be  a  very  general  objection,  unless  the  system  of  inspection  is 
^extended  m  beyond  what  was  originally  contemplated  1^  the 
legislatnre. 

HeTAUjUBGY. 
There  is  not  much  to  rept^  of  novelty  in  any  of  our  Metallnr- 


gictdprocesaes  daring  the  past  quarter. 
The  Wilson  downwara-draui 


ni-draught  pnddlii^  ftimace,  which  is  in 

action  at  the  Bolton  Iron  and  Steel  Gsmpany's  works,  is  reported  of 
as  giving  most  excellent  reealts.  It  is  said  to  be  producing  a  ton 
of  puddled  blooms  to  a  ton  of  coal,  and  that  without  smoke,  and  with 
a  miiiimTiTn  wBsto  of  metal  Twenty-one  hondred  weight  and  a  half 
of  pigs  per  ten  of  blooms  has  been  retorted.  Further  experiments 
are,  however,  necessary  to  establish  this. 

The  Mefallorgical  methods  of  Messrs.  Whelpley  aad  Storer  are 
receiving  so  much  attention  in  the  United  States  and  in  Canada, 
that  some  notice  of  them  cannot  but  be  interesting  to  our  metallur- 
gical readers.  Dr.  St«rry  Hunt,  F  Jt.S.,  of  the  Canadian  Geological 
Snrrey,  than  whom  there  cannot  be  a  more  competeot  antlioii^^ 
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haa  written  very  fnllj  aa  those  prooesaes,  and  &om  hia  pspei  we 
select  tlie  following  paiagraphH : — 

1.  "  Tbe  fint  step  in  tlie  treatment  of  ores  is  their  Bab-divisioa, 
vluch  is  effected  by  two  uorel  and  ingeniooB  macliines,  called 
respectiTely  the  breaker  and  pnlTerizer,  The  first  of  these  cousistB 
of  a  horizontal  circular  table  of  heavy  iron,  forty-two  inches  in  dia- 
meter, revolving  aboat  one  thousand  times  in  a  minnte,  having 
bolted  to  its  npper  surface  four  or  more  radial  bars  or  blocks  of 
chilled  iron,  and  surrounded  hy  a  fixed  opright  paribrated  screen. 
The  ore,  in  frugmentB  not  more  than  six  mches  in  diameter,  falling 
into  this  aperture,  is  broken  by  the  revolving  bars  into  dost  and 
small  grains,  whi<Ji  are  ejected  through  the  perforated  screen  or 
cnrb,  from  which  the  larger  particles  are  thrown  back  to  complete 
the  la^aking.  Such  a  machine  with  M«en  horae-power  will  break 
to  the  mze  of  sand  and  coarse  gravel  eighteen  or  twenty  tons  of 
quartz  or  hard  ore  per  hour. 

"  The  pulverizer  is  properly  designated  as  an  air-mill,  and  con- 
sists of  a  horizontal  shaft,  furnished  with  arms  or  paddles,  which 
are  made  to  revolve  &om  one  to  three  thousand  times  a  minute, 
^thin  an  inch  of  the  inner  surface  of  a  steel-lined  cylinder,  varyinsp 
from  eighteen  to  forty  inches  in  diameter.  The  previonsly  cmahea 
ore  is  introduced  throngh  an  opening  in  the  centre  of  a  plate,  which 
covers  one  end  of  the  cylinder,  and  is  perforated  witn  numeroua 
small  holes. 

2.  "  The  calcination  of  the  pulverized  ores  is  efiected  in  what 
Messrs.  Whelpley  and  Storer  call  the  Water  Furnace.  This  con- 
ffista  of  a  fire-tower,  from  twenty  to  thirty  feet  high,  built  of  brick, 
with  double  walls,  aoA.  somewhat  conical  m  form,  o^ng  from  three 
to  four  feet  in  diameter  at  tbe  top,  and  from  fonr  to  (dx  at  the' 
bottom.  Around  its  upper  part  are  built  fonr  fire-boxes,  opening 
into  the  tower  neat  its  anmmit,  which  is  closed  and  connected  with 
a  large  &o-blower.  By  means  of  this,  besides  an  abundant  supply 
of  air,  more  or  lees  heated  by  passing  between  the  two  walls  of  the 
tower,  ore  and  fuel,  in  the  state  of  dust,  are  carried  downward  into 
the  furnace.  Tbe  effects  obtained  by  the  combostion  of  charcoal  or 
other  fuel  pulverized  and  borne  in  a  current  of  hot  air  are  very 
surprifflng.  The  finely  divided  combustible  being  kindled  by  the 
flame  drawn  from  tbe  fire-boxes,  bums  in  tbe  descending  corrent 
with  great  energy,  and  from  the  comparatively  large  sur&ce  exposed 
to  the  action  of  the  air,  generates  a  great  amount  of  heat,  and,  with 
an  excess  of  fuel,  an  intense  Hght.  The  great  fiery  blast,  nearly 
filling  the  tower,  can  at  plessnre  be  made  oxydizing  or  reducing  in 
its  action,  by  regulating  the  supplies  of  fuel  and  of  air.  I  Dart^ 
seea  it  at  twelve  feet  from  the  top,  so  patent  as  to  heat  rapidly  to 
whiteness  two  feot  of  a  wrought-iron  b^  an  inch  in  diameter,  and 
cause  it,  though  supported  at  both  w&s,  to  bend  like  n 
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its  own  weight  is  thirty  Beooods  after  it  was  placed  in  the  blast. 
The  powerral  lieadng  effects  whicli  may  be  obtained  by  tbe  ases  of 
pnlTGrized  fuel  are  r^kdily  understood  when  we  consider  that  a  cabio 
.  inch  of  ooal,  redoced  to  particles  one  five-hundredth  of  an  inch  in 
diameter,  will  present  to  the  action  of  the  atmoepheric  oxygen  a 
anriace  equal  to  not  lees  than  twenty-one  square  feet. 

"  The  calcination  of  snlphoretted  ores,  however,  reqmree  bat  a 
comparatively  low  temperatnre,  and  an  abundant  supply  of  oij^aa. 
The  fire-tower  of  the  Water  Furnace,  being  heated  to  redness,  the 
ore,  with  or  withont  addition  of  pidverized  fuel,  is  driven  by  a 
email  fiin  into  the  great  current  of  air  dovm  tbe  tower ;  the  sulphur 
and  the  base  metals  are  rnpidly  oxydized  and  the  calcined  material 
&II3  into  the  water-took  beneath,  while  the  current  of  air  paaaee 
through  succeeaiTe  chamberB,  boilt  over  this  tank,  and  open  to  it 
benea&.  This  movement  is  aided  by  a  large  &n-wheel  placed  at 
the  end  of  the  series,  which  being  famished  with  paddles  dipping 
into  the  vrater,  produces  in  the  final  chamber  a  great  amount  of 

ry  serving  ahke  to  precipitato  the  suspended  dust,  and  promote 
absorption  of  the  sulphurous  acid  gas.  The  escape  of  the  excess 
of  this  into  the  air,  provided  it  is  not  required  for  farther  use, 
is  prevented  by  a  second  spray-wheel  beyond,  snpplied  with  milk 
of  lime  or  some  other  absorbent, 

"  In  the  case  of  sulphuretted  ores  of  copper,  the  water-tank  ia 
filled  with  a  solution  of  the  chlorids  of  sooinm  and  caldam,  by 
which,  with  the  aid  of  the  spray-wheel,  the  sulpburouB  acid  is 
absorbed,  and  the  ozyd  of  copper  converted  into  dichlorid.  This 
beautiful  process,  devised  by  Messrs.  Whelpley  and  Storer,  I  have 
submitted  to  examination,  and  have  Iband  that  the  reaction  taking 
place  may  be  represented  as  involving  one  equivalent  of  chlorid  (^ 
calcium,  one  of  sulphurous  exoA.,  and  two  of  cupric  ozyd,  and 
giving  rise  to  one  equivalent  of  Bulphato  of  lime,  and  one  of 
dichlorid  of  copper, 

OiCl  -f  SO.-I-  Ou,Oi  =  SCaO.Go,Ca. 

"  A  solution  of  cblorid  of  calcium  holding  oxyd  of  copper  in  sas- 
pension,  rapidly  absorbs  sulphuious  acid  gas,  and  if  suflSciently 
concentrated,  is  converted  mto  a  wbito  crystalline  mf^ma  of 
gypsum  and  dichlorid  of  copper.  This  latt^  salt  I  find  to  be 
soluble  in  a  boiling  hot  solution  of  chlorid  of  calcium,  which,  how- 
ever, again  depoaita  it  on  cooling,  a  reaction  which  may  probably 
be  found  araikUe  on  a  large  B(^e  in  separating  copper  irom  some 
other  metals.  In  ordinary  cases,  however,  the  precipitation  of  the 
dichlorid  of  copper  in  the  ramoce-tank  is  prevented  by  the  presence 
in  the  bath  of  chlorid  of  sodium,  in  which,  as  is  well  known,  the 
caproos  chlorid  is  readily  soluble. 

"  The  caldoed  and  oxydized  ore  filing  into  the  task,  whicdi 
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extends  mxty  feet  or  more  beneath  the  fdmaoe  and  ibi  fthamhmi^ 
is  carried  forvard  witli  contrtant  ablation,  br  meaiiB  of  a  snlHoarged 
rotatiiLg  helix,  and  at  length  Mis  into  a  weU  at  the  extremity,  frcon 
wUch  it  IB  withdrawn,  freed  from  oxyd  of  copper,  bnt  ^neral^ 
containing  a  small  reeidnnm  of  nnoxydized  Bnlphid,  which,  if  of 
Bofficient  importance,  is  separated  bv  a  repetition  of  the  prooeaa 
with  the  Water  Fomace,  or  by  a  rapid  calcination  in  a  reverberatoiy, 
of  the  maes  impregnated  with  chlonds,  by  which  means  the  remdoal 
copper  left  bv  imperfect  homing  becomes  readily  soluble  in  the 
Bnlphnrons  chlorid  bath  of  the  water-tank. 

"  It  will  be  seen  that  for  snlphnretted  ores  oontoining  gold,  the 
treatment  in  the  fire-tower,  with  the  aid  of  a  bath  of  water  (hhIt, 
affords  a  simple  mode  of  desolphiumtioD,  and  leaves  the  giud 
particles  in  a  state  most  &Tonrable  for  amalgsmatioii,  while  in  the 
case  of  aoriferons  ores  containing  copper,  a  similar  result  may  be 
obtained  and  the  copper  which  is  lost  in  the  ordinary  method  of 
working  sach  ores,  recovered  by  means  of  the  chlorid  bath, 

"  It  is  claimed  by  the  dedgneia  of  this  series  of  processes  that 
copper  can  in  this  way  be  prodaced,  at  about  one-thiM  the  cost  of 
the  ordinary  method.  Tne  small  consumption  of  fael  uid  the 
mechanical  facilities  afforded  for  handling  great  masses  of  material, 
are  such  that  the  new  method  will  probably  be  found  especially 
advantageons,  in  the  treatment  of  low-grade  oree,  in  regions  where 
transportation  is  difficult  and  fnel  scarce.  The  patentees  hare  a  ' 
small  experimental  furnace,  eighteen  feet  high,  at  East  Boston, 
bat  are  now  erecting  at  the  Harvey  Hill  Mme,  near  Qnebec,  a 
tiimace  thirty  feet  hjgh,  which  it  is  expected  will  enable  them  to 
treat  fifty  tons  of  seven  per  cent,  ore  in  twenty-four  houiA." 


9.  PHYSICS. 


Liaar. — In  a  paper  "  On  the  Estimation  of  Star-cdonis,"  Sidney 
B.  Eincaid,  Esq.,  has  described  a  metro-chnane,  or  apparatus  for 
measuring  colour.  It  consists  essentially  of  tbree  parts : — 1,  a 
lantern  for  the  prodnction  of  a  constant  light;  2,  a  contrivance  for 
impartmg  to  that  light  the  necessary  colour,  and  so  arranged  thai 
the  proper  tinge  once  produced,  a  record  of  it  can  be  obtained,  so  as 
to  enable  it  to  be  reproduced  at  any  time ;  3,  an  apparatus  to  throw 
that  coloured  light  into  the  field  of  the  telescope  as  an  artificial  star, 
which  can  thus  be  viewed  side  by  side  with  the  image  of  the  real 
one.  The  souroe  of  li^t  is  a  very  fine  platinum  wire,  rendered 
incandescent  by  a  current  of  electricity  transmitted  throngh  it  from 
a  Smee's  battery  of  two  cells.  The  platinnm  wire  is  brought  into 
the  focus  of  a  W,  so  that  the  rays  of  light  from  the  lantern  ime 
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panDel,  and  therefore  come  to  a  fbons  after  passmg  through  the 
ohject-gla88  of  the  telescope,  at  the  same  distance  from  it  as  those 
ecoitted  by  a  star.  The  ooiontographiG  part  of  the  apparatns  coo- 
tdsta  of  a  dnini  rotatdng  about  aa  axia  The  drum  has  in  it  six 
eqni-difitant  radial  openings — the  alternate  three  of  them  tiaaa- 
mittiag  the  normal  t^ht  of  the  hintem,  the  other  three  constmcted 
so  as  to  admit  flat-sided  stoppered  bottles  containing  chemical 
solutions  of  different  colonrs.  The  oater  edge  of  each  of  the  last- 
mentioned  apertores  is  graduated  into  ten  ports,  and  each  of  them 
can  be  wholly  or  partially  closed  by  means  of  a  radial  shatter ;  the 
other  three  apertures  can  be  simnltaneonsly  closed,  wholly  ex  par- 
tially, by  a  tnnne  radial  shatter :  the  edge  of  one  of  them  is  divided 
into  ten  parts ;  and  as  all  are  eqoally  affected  by  the  morement  of 
the  shutter,  the  reading  apphes  to  the  three  openings.  The  dmm 
is  made  to  rotate  so  as  to  bring  sacoeesiTely  the  different  apertnres 
in  front  of  the  lantern ;  and  when  the  rotattOD  is  sofficietitly  rapid, 
the  impression  of  colour  prodoced  on  the  retina  of  the  eye  will  be 
that  01  a  colour  compounded  of  the  colours  of  the  solutions  in  tiie 
three  alternate  apertnres,  diluted  by  the  white  light  transmitted 
through  the  other  three  alternate  apertures.  By  a  proper  selection 
of  the  solutione,  and  adjustment  of  the  magnitude  of  the  severd 
apertures  by  means  of  ^e  shutters,  it  will  be  possible  to  produce 
the  exact  colour  of  a  particular  star ;  and  then  the  record  of  the 
solutions  emjdoyed,  and  of  the  dimensions  of  the  several  apertures, 
will  ratable  the  eiact  reproduction  of  such  colour  at  any  future 
period  for  comparison  with  the  then  colour  of  the  star  in  question. 
The  remaining  part  of  the  apparatns  is  a  contrivance  for  throwing 
the  beam  of  colonred  light  into  the  telescope  so  as  to  produce,  as 
already  mentioned,  the  image  of  an  artificial  coloured  star. 

A  new  and  very  interesting  microscopical  object  has  recen^ 
been  added  to  the  available  novelties  for  the  cabinet.  Mr.  J.  B. 
Dancer  has  made  the  curious  discovery,  that  when  the  ash  <^  dust 
which  collects  in  the  flue  of  a  fiimaGe  is  examined  under  the  mioro- 
Boope  with  a  power  of  40  or  50  diameters,  it  is  fonnd  to  ocoBiBt  of 
ferruginous  matter  and  crystallized  Bubetances,  some  psrticlee  trans- 
parent, others  white  and  i^  It  contains  also  a  number  of  curiooa- 
boking  oUects,  which  vary  oonnderably  in  SLse  and  colour;  the 
majority  of  these  bodies  are  spherical,  and  when  separated  from  the 
irregularly  ^ped  particles  forming  the  hulk  of  the  dust,  they 
become  interestmg  objects  for  the  microscope.  Some  are  as  perfect 
in  form  as  the  most  carefully  turned  billiard  balls,  and  have  brilliant 
polish.  Some  are  transparent  crystal  spheres;  others  are  opaque 
white ;  many  are  yeUow  and  brown,  and  variegated  like  polished 
agates  or  comehan  of  different  shades.  There  are  others  which 
look  hke  mety  cannon  balls ;  some  of  these  have  an  aperture  in 
them  like  a  liombshell,  and  many  are  perforated  in  all  diiections. 
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To  obtain  these  objects,  the  dust  Bbonll  be  washed  in  &  bowl,  and 
all  the  lightest  particles  allowed  to  fioat  away;  Uie  remainder  oonsiste 
of  fragmraitary,  cTTBtaUine,  and  ferragiiioiu  snbetanoeB ;  mixed  with 
these  are  the  polished  balls  deecribed,  which,  Tmder  the  microscope 
hj  a  brilliant  reSected  hght,  look  like  httie  gems.  To  separate  the 
^hericsl  bodiee  &om  the  irregular  ones,  it  ia  <mly  neoesBary  to 
sprinkle  some  of  this  material  on  an  inclined  glass  plate,  and  by 
gentle  vibration  the  balls  roll  down,  and  can  thus  be  collected. 
Hr.  Dancer  considers  the  transparent  spheres  to  be  silicates  of 
soda  ot  potash ;  the  opaqne  white  are  most  likely  silicate  of  soda  or 
pobtab,  combined  with  hme  and  alumina;  the  yellow  and  brown 
are  silicatca  coloured  by  iron  in  diSerent  proportdons.  The  black 
globes  are  not  all  alike  in  oompomtion ;  some  of  them  are  silicates 
oolonred  by  carbon,  others  are  iron  balls  coated  externally  with  a  sili- 
cate. Many  of  these  msty  camion  balle  are  probably  ferrons  oxide, 
formed  by  tbe  action  of  lukt  on  the  iron  pyrites  in  the  coaL  There 
are  also  t»lls  of  black  magnetic  oxide ;  the  perforated  shells  are  pro- 
bably ferrous  sulphides.  The  globular  form  of  tliese  bodies  suggests 
that  they  have  been  thrown  oS  in  BcintillationB,  snch  as  are  seen 
dnriDg  the  combustion  of  iron  in  oxygen  ga^  and  whilst  in  a  fluid 
state  they  aasnme  a  spheroidal  form.  Thej  are  carried  by  the 
draught  into  the  fine,  and  being  of  greater  specific  gravity  t>n»i  the 
carbonaoeons  matter  forming  the  amoke,  they  fidl  before  the  current 
of  air  has  reached  the  chimney.  Some  of  the  dust  has  been  a  con- 
siderable time  in  the  flue,  exposed  to  the  intensely  heat«d  circulating 
flame ;  the  reducing  action  of  this  wonld  probably  convert  some  of 
Uie  oxide  into  metddlic  iron.  Many  of  these  balls  have  the  appear- 
anoe  of  reduced  oxides.  The  movements  of  these  objects,  caused  by 
the  ajmroBch  of  a  magnet  under  the  stage  o£  the  microaoope,  are 
Bomownat  amusing,  and  it  is  at  times  staring  to  see  the  cryst^line 
objects,  both  spherical  and  irregular,  exhibit  magnetic  attraction. 


That  mde&tigable  experimentalist,  M.  Schonbein,  has  just  made 
a  further  discovery  respecting  ozone.  He  finds  that  ordinary 
oxygen  18  without  action  upon  the  protoxide  of   thallium,  while 

o«Muzed  oxygen  combines  rapidly  with  this  oxide  so  aa  '^-  ' "- 

perox^  of  thallium,  which  is  brown.     Paper  steeped  ir 
of  oxide  ^thallinm  and  exposed  to  fi^aiTwoul/bfl  i 


tltt  oiMe  mlo  oatboDate,  which  paao  mora  dowly  to  the  state  ot 
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An  aapaXKboB  for  measniiDg  tiie  different  d^reee  of  trans- 
tiorency  oC^  the  air  bae  been  lat^  described  by  MT  de  la  Bive,  of 
Geneva.  According  to  M.  de  la  ]^Te,  tbe  great  ttanHparencjof  the 
air  before  rain  ia  doe  to  tbe  preeaice  in  the  tur  of  a  quantity  of  in- 
Tisible  vapour,  whicb  rendeta  transparent  tbe  nnmeromi  germs 
floating  in  tbe  air,  to  whose  presence  light  mists  are  attribated. 

Heat. — Gas  has  long  been  a  common  adjnnct  to  Engliuh  chemical 
kboiatoriee,  and  thanks  to  Mr.  G-riffin,  tbe  scientific  man  here  is 
provided  with  a  multiplicity  of  gas  fomaces,  for  obtaining  all  kinds 
of  resnlta,  &om  the  bIov  evaporation  of  a  pint  of  water  to  the  fbaion 
of  ten  pomids  of  iron.  In  Paris,  however,  gas  furnaces  are  only  just 
coming  into  vogue,  and  in  their  nsnal  happy  way  onr  continental 
confreres  are  redisGovering  many  forms  of  apparatns  which  are 
well  known  here.  At  a  recent  meeting  of  the  Academy,  M.  Debray 
described  two  forms  of  apparatus  for  prodncing  very  elevated  tempera- 
tniea  by  means  of  common  gas  mixed  with  air.  lie  first  was  said  to 
be  a  form  of  M.  Schlosing,  modified  by  M.  Wisnegg ;  the  second,  that 
of  M.  Ferrot.  If  a  certain  number  of  Bnnsen  bnmers  be  united 
together  so  as  to  form  one  single  jet  of  flame,  without,  however, 
complete  incorpomtion,  tbe  heating  power  is  meet  remarkable,  wo- 
video  a  snfEdently  eneigetie  and  swiit  drangbt  is  given  to  it.  The 
form  of  the  furnace  must  also  he  varied,  and  the  draught  regulated 
according  to  circumstances.  With  an  apparatiu  burning  70  cubic 
feet  per  hour,  under  a  preesure  of  two  or  three  inches  of  water,  and 
without  any  draught  bnt  that  obtained  by  a  Bbeet-iron  pipe  6^  feet 
high,  M.  Debray  was  able,  in  fiftoen  minutes,  to  melt  148  lb.  of 
silver.  It  only  takes  balf-an-bonr  at  most,  when  the  operation  is  at 
full  work,  to  melt  and  cast  upwards  of  2  Ibe.  of  copper  into  a  bar. 
Lastly,  M,  Debray  melted  aeveml  specimens  of  grey  and  white  h-on. 
A  pound  of  a  vanety  of  cast-iron,  which  was  considered  very  difBcnlt 
to  melt,  was  run  in  thirty  minutes;  another  piece,  weighing  l^lb., 
was  melted  in  an  hour  or  so.  During  the  operation,  the  crucible 
can  be  examined  in  the  interior  by  the  aid  of^a  mirror  or  a  bncket 
of  water,  which  can  receive  tbe  nietal  in  case  of  accident.  There 
appear  to  be  more  points  of  novelty  in  this  furnace  than  in  most  of 
the  French  adaptations,  but  it  is  very  similar  to  Gore's  Oas  Fomace 
in  ite  effects,  and  not  unlike  it  in  prmciple. 

The  evaporation  of  large  masses  of  Uqnids,  simple  as  it  may  appear 
on  the  small  scale,  is  a  Csrmidable  operation  when  many  tons  weight 
of  liquid  have  to  be  dealt  with.  H.  E.  Farion,  at  Wardrecques,  St. 
Omer,  has  invented  a  new  process  for  the  renewal  of  tbe  sm'iace  of 
the  liquid  exposed  in  the  state  of  fine  division  in  contact  with  the 
air,  or  to  the  products  of  the  combustion,  according  as  the  evapora- 
tion  should  iako  place  wiUi  or  without  the  aid  of  artificial  neat. 
When  the  evaporation  takes  place  by  the  aid  of  the  temperature  o' 
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the  air  alone,  the  liqmds  are  divided  into  a  small  shower  exposed  to 
the  wind  and  ann.  By  maiataimag  them  in  this  state  we  ootain  in 
&  small  apace,  and  one  easy  to  cover  when  necessary,  the  same 
reealts  as  the  concentrating  baaiiis  and  the  gradnating  boildinga 
give  at  great  cost;  and  with  a  vast  extent  of  land.  In  the  case  <^ 
the  empu)yment  of  artificial  heat,  the  wasto  heat  &om  chimoeyB  of 
factories  is  utilized  in  preference,  and  in  the  absence  of  Urn  any 
source  of  heat  is  employed  if  the  prodncts  obtained  have  a  sofficieiit 
value  to  pay  the  expenses. 

The  artificial  production  of  ice  is  a  problem  which  has  attracted 
considerable  attention  of  lato  years,  and  amongst  the  invmtors  of 
practically  nseful  pieces  of  a|)paratns,  M.  Carre  is  one  of  the  most 
sncceasful.  He  has  now  descrioed  some  new  machinery  for  the  pro- 
dnctioQ  of  cold,  based  upon  the  rarad  evaporation  of  water  aidea  by 
an  air-pump  and  snlphuric  acid.  The  apparatus  would  be  difficult 
to  describe  without  the  aid  of  diagrams,  but  we  may  Btato  that  his 
air-pump  is  very  cheap,  and  has  worked  without  repaii-  for  eighteen 
months ;  the  receivers  for  acid  are  formed  of  an  alloy  of  lead  aud 
antimony,  which  will  resist  for  a  number  of  years  t^  attack  of 
sulphuric  acid.  The  pump  is  made  of  copper,  and  the  sides  are 
constantly  coated  with  oil.  The  valves  are  moved  mechanically. 
The  apparatus  retains  a  vacumn  for  many  months,  and  one  kilo- 
gramme of  acid  at  66°  produces  two  or  tliree  kilogrammes  of  ice. 
Freezing  conmiences  three  or  four  minutes  aftor  exhausting. 

EtsuTBiam. — The  theory  of  Grove's  gas  batt«ry  has  occa- 
sioned perhaps  more  discussion  than  that  of  any  other  instrument 
of  the  electromotor  class.  When  it  was  first  described  by  the 
learned  inventor,  M.  Schonbein  made  certain  objections  to  Mr. 
Grove's  ezj^anation  of  ito  action  j  but  these  did  not  attract  the 
attention  they  deserved  at  the  time.  M,  J.  M.  Ctaugain  has  now 
arrived  at  the  same  conclusion  as  Schonbein,  using  a  difTerent  mode 
of  investkatbn.  He  only  worked  with  one  element  at  a  time,  and 
instead  of  measuring  the  mtenaity  of  the  current,  he  measured  the 
dectro-motive  force  directly  by  the  method  of  opposition.  In  this 
manner  the  influence  of  the  modifications  which  were  successively 
introduced  into  the  arrangfflnent  of  the  couple  could  be  numerically 
estimated.  The  author  explains  how  it  is  that  Mr.  Grove  arrived 
at  a  different  result  to  his  own.  Mr.  Grrove  considered  it  indtE^ien- 
sable  that  each  of  the  platinum  electrodes  should  be  simultaneously 
in  contact  with  one  of  the  gases  and  the  liquid  beneath.  M.  Qau- 
gain  finds,  however,  that  when  the  platinum  wires  are  immersed 
completely  in  the  liquid,  and  therefore  out  of  contact  vrith  the  gas, 
the  electro- motive  force  is  exactly  the  same  as  when  arranged 
according  to  Mr.  Grove's  principle.  It  follows  therefore  that  the 
action  of  the  platinum  only  extends  to  the  dissolved  gas,  and  that 
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the  Teeseb  containing  oxygen  and  hydrogen  serve  no  other  purpose 
than  that  of  keeping  the  water  over  which  they  stand  ^y  aata- 
rated  with  gas.  l^e  author  has  found  that  the  electro-motive 
force  of  the  gaa  battery  is  not  modified  by  replacing  the  oxygen 
vessel  by  one  containing  carbonic  acid,  and  the  general  conclusion  at 
which  he  arrives  is  that  the  electro-motive  force  put  into  play  in 
Grove's  battery  is  due  exclusively,  or  almost  so,  to  the  affinity  ex- 
erted between  Hie  oxygen  of  the  water  and  the  hydr<^en  condensed 
by  the  platinum  electrode. 

A  new  force  will  have  to  be  introduced  into  chemical  phyracs — 
that  of  capillarity.  We  notice  it  under  the  present  heading, 
inasmuch  as  the  effects  appear  to  be  more  ne&rly  allied  to  those  of 
electricity  than  to  any  other  force.  M.  Becquerel,  sen.,  has  -bsMi 
experimenting  for  some  time  on  what  he  now  terms  capillary 
chemistry.  He  finds  that  chemical  decompositiona  take  place  under 
the  influence  of  capillarity,  and  he  thinks  he  has  proved  that  these 
curious  phenomena  are  produced  nnder  the  tnple  influence  of 
affinity,  capillarity,  and  electricity.  To  demonstrate  the  interven- 
tion pi  electricity,  M.  Becqnerel  has  made  the  following  experiment : 
he  immerses  a  ^tt  bell-glass,  containing  nitrate  of  copper,  in  a 
second  glass,  containing  a  solution  of  monosulphide  of  potassium ; 
then  he  dips  the  two  extremities  of  a  silver  wire,  one  into  the 
nitrate  and  the  otho:  into  the  monosulphide.  A  constant  electric 
current  is  formed,  and  the  deposit  of  aHver  is  made,  not  in  the 
capillary  sht,  but  on  the  iron.  When  the  wire  is  removed,  the 
deposit  is  formed  in  the  slit,  and  on  the  edges  along  the  mdes  of  the 
split  bell-glass.  The  capillary  action  is  as  powerful  as  an  electrical 
action.  M.  Becqnerel  has  since  improved  his  experiments ;  for  the 
split  bell-glass  he  substitutea  prisms  of  crystal  pierced  with  a  small 
hole ;  the  slit  or  fissure  is  replaced  by  plates  of  glass  with  edges 
in  contact,  or  even  by  sand,  and  he  nas  thus  obtained  effects  of 
silvering,  gilding,  platmizing,  and  very  remarkable  deposits  of  gold, 
silver,  nickel,  and  cobalt.  At  one  of  the  meetings  of  the  French 
.  Academy  he  exhibited  several  BpecLmens  of  metals  reduced  and 
precipitated  by  capillary  action.  In  order  to  answer  the  objection 
that  these  phenomena  of  reduction  or  precipitation  might  be  attri- 
buted to  the  action  of  the  alkalies  of  the  spHt  glass  tube,  he  has 
employed  polished  plates  of  rock-crystal  pressed  one  against  the 
other,  BO  as  to  leave  only  a  very  small  interval;  he  has  thus 
obtained  perfect  reduction  of  several  metals.  The  interval  between 
the  plates  most  be  varied  according  to  the  different  metals.  For 
the  reduction  of  gold,  for  example,  the  space  between  the  plates 
must  be  less  than  that  for  copper. 

In  an  investigation  on  the  indnctive  current  of  the  Buhmkorff 
coil,  M.  Blasema,  Professor  of  the  University  of  Palermo,  has 
arrived  at  the  following  conclusions  respecting  the  pass^  of 

Uigilized  by  Google 


556  C^romda  of  Scieruse.  [Oct, 

indnctiaD  eoneDta: — 1.  The  time  el^»ed  betweea  the  doong  or 
the  mptare  of  the  cdrcnit  and  the  apparition  of  the  caneat  at 
indnction,  or  the  attnu^on  of  the  ann^^nre  &r  the  hobbin  of  iadnc- 
tion,  i»  inappreciable,  being  les  than  the  fiftieth  part  of  jt  secxKid. 
2.  The  current  of  iudactioik,  feeble  at  its  commenceineDt,  increeeeB 
little  by  Uttle,  then  i?iiniiiiRTipiij  god  is  extingniabed  in  an  interval 
difficult  to  detennine. 

AH  trho  bare  experimented  madi  at  electrotyping  bare  been 
tnmhled  by  a  defect  m  the  electro  depoeitioa  of  copper,  which  is 
sometimes  eerioosly  injmioQB,  vis.  its  brittlenees.  M.  Booillet  haa 
found  that  a  very  small  quantity  of  gelatin  diseolred  in  the  bntfa 
gives  a  copper  of  nearly  eqnal  mallealn^ty  to  rolled  copper,  whereas 
uie  pore  bath  only  gives  a  poronB,  defective  metal-Iike  cast  copper. 
The  relative  specific  gravitiefi  of  copper  in  different  states  are :  cast 
copper,  8'78;  laminated  copper,  8*95;  galvanic  copper,  8*86. 

Qatta-percba  monlds  are  exclusively  used  by  the  large  firm  of 
Christophle  uid  Co.,  Paris.  They  are  apphed  either  cold  by 
preesnre  vrith  a  lever,  or  by  the  mmd.  The  moold  is  rendered 
oondnctive  either  by  blacklead,  or  olver,  reduced  fix>m  the  uitrate  by 
nascent  hydrogen. 


10.  ZOOLOGY,  ANIMAL  PHTSIOLOQT.AKD 
MOKPHOLOGY. 
KoBrauLoay. 
Oeetnding  Apparaiua  of  the  TrachetB  tn  Iiuedt. — BTirmeister  was 
the  first  who  showed  that  insects  have  a  means  of  closing  np  their 
tiacheffi  so  as  to  prevent  all  oommonication  with  the  exterior.  The 
subject  has  dnce  been  studied  by  Herman  and  Leonard  landoia, 
and  by  W.  Thelen.  They  have  found  an  apparatus  adapted  for 
this  purpose  in  all  insects,  oonosting  of  an  imperfect  cnitinons 
ring  (a  mow^)  ligament,  and  sometimes  an  accessory  leva-. 
Such  an  apparatus  is  placed  in  each  main  tracheal  stem  below,  and 
independent  of  the  8tig;ma.  Dr.  H.  Landois  and  W.  Thelen  have 
recently  published  a  jomt  memoir  on  the  subject.  The  complexi^ 
of  development  of  uiis  apparatus  they  show  varies  very  much  in 
different  orders  of  insects,  and  ii  the  Nenroptara  is  reduced  to  a 
roinimnin.  In  many  cases  it  is  so  much  developed,  as  to  constitute 
a  sort  of  larynx,  and  as  such  may  sSrve  as  a  vocal  organ.  The 
solid  cbitinoas  parie  are  always  connected  in  such  a  vray,  that  in  a 
state  of  quiescence  the  liacheal  tube  remains  open,  and  gives  free 
entrance  and  exit  to  the  air  through  the  stigma.  Muscular  action 
is  necessary  to  close  the  apparatus.    This  is  eSeotod  in  all  cases  by 
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ft  ran^  miuKsle,  whicti  differs  in  differemt  speeieB  in  the  greater  or 
lees  nomber  c^  its  fibrilLe.  Dr.  Landois  and  liia  colle^ne  point 
out  thftt  a  closing  apparatos  of  some  kind,  to  the  trachese,  most  be 
required  in  all  insecta,  inastnnch  as  the  movement  of  the  air  in  the 
tnicheee  can  only  be  effected  by  the  moTementa  of  the  body  or 
mnflolee,  &o.,  -which,  were  the  exit  of  the  air  at  all  timeB  free,  would 
haTe  ae  great  a  tendency  to  expel  it  throngh  the  stigmata,  or  even  a 

rter,  than  to  force  it  onv^ds  into  the  minnte  ramificatioiie  ot 
tracheal  Bptem.  The  memoir,  which  appears  in  Eolliker's 
'  Zeitschiifb,'  is  most  beantifutly  illnstrated,  and  contains  de- 
scriptions of  the  "occluding  apparatna"  of  more  tiiau  twenty 
insects  of  varioiiB  orders. 

BeUUive  Site  of  Ter^aivlss. — The  largest  liying  species  of 
Terehratnla  hoe  been  lately  noticed  by  Mr.  Davidaon,  who  devotes 
himself  to  the  atndy  of  the  Lamp-sneDs.  Beer-Admiral  SuHtbu 
dredged  the  specimen  in  qneetitm  in  the  outer  harbonr  of  Port 
William,  in  the  Falkland  ulands,  and  baa  anbmitted  it  to  Mr, 
Daridaon,  who  considers  it  identical  with  the  Waldheinia  venosa 
of  Solander.  It  ia  a  remarkable  thing  that  the  largest  Teio- 
bratnlffi  known  occur  in  the  crag  strata,  exceeding  thia  species  in 
length  by  an  inch  (W.  venosa  has  been  found  3  mches  2  lines  in 
lei^th,  Bjtd  T.  grtmdu  4  inches  2  lines).  Very  large  species  occur 
in  OretaceoiiB  beds,  and  atill  larger  in  Juiaaac  strata,  bat  not  so 
large  as  the  Tertiary  or  the  Berant  speciee.  In  the  Triassic  and 
Puseozoic  periods  (mly  few  and  diminuHTe  apetaes  occur.  It  is 
worth  noticing  that  the  rery  large  species  of  all  periods,  whether 
belonging  to  ue  diort  or  te  the  long-looped  sub-genaa,  hare  a  rery 
Boarked  amilari^  in  the  outline  and  fonn  Of  their  shells. 

A  new  Anndid  from  Diejpfe. — Dr.  Bichard  Greeff  has  found 
a  new  species  of  the  annelid-genns  BplKorodorwa  in  the  oyater- 
heds  at  Di^pe.  SphcerodAyrwa  ia  the  name  giren  hj  CEtsted  to  one 
of  the  strangest  of  Ghcetopodona  worms,  llie  litue  creature  does 
not  exhibit  very  weU-deroloped  feet-appendages,  or  a  high  form  of 
oephahzation ;  but  it  is  remarkable  for  the  b^ge  globular  capsule^ 
containing  ctnled-np,  worm-like  bodice,  which  are  disposed  in  series 
on  the  rings  of  its  body.  Professor  Eolliker  has  shown  that  it  is 
most  probable  that  tlieee  capsular  bodies  are  large  glands.  The 
apeciee  known  to  CEreted  had  onlv  two  of  these  waiW  prooesses  on 
each  body-ting,  but  that  described  by  Dr.  Qrom  has  ten.  It 
diSers,  moreover,  very  greatly  in  size  from  the  firat  known  spedea, 
which  ia  described  ss  having  a  "  serpentdfbrm"  body  two  inches  in 
length,  while  Dr.  Qxeeff's  q>ecies  is  a  stumpy  little  creature  only 
two  millimetres  long.  It  is  most  probable  that  the  new  species  is 
a  7^  immatnie  form. 

The  Ewropean  Sycdonema. — The  Glase-Bope  controversy  ia  not 
yet  ooded,  for  ^ritile  Pn^aEsw  Ehrenberg  has  given  op  hia  bebef 
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that  Hyaionema  is  ut  artificial  Japanese  {Hndoct,  and  Profeanv 
Haz  Schnltz  seems  to  gain  most  Bnpport  in  regarding  them  as  the 
yani  productions  of  a  sponge  and  a  polyp,  Pro&eBor  J.  Y.  Baiboza 
da  Bocage  is  doing  hia  best  to  prove  that  a  European  Hyalonema 
b  found  off  the  coast  of  Portn^.  In  two  letten  to  Dr.  Qiay,  of 
the  British  MoBenm,  he  has  given  the  names  of  peiBons  (mostly 
fishennen)  who  hare  obtained  altogether  twelve  specimens  of 
Hw^onetaa  for  him,  when  engaged  in  the  Bhark-fishery.  He  oon- 
aiders  there  can  have  been  no  fraud,  as  vcesels  do  not  ^  from  the 
part  of  the  Portngnese  coast  in  qneetion  to  Japan.  Moreover,  he 
says  that  the  fishing  people  and  othera  know  them  ae  "  chicote  de 
mar,"  that  is  to  say,  "  sea-whips."  Altogether,  the  evidence  seems 
to  be  in  favour  of  Uie  reality  of  Eyalonema  Lutitanicnm,  but  its 
occurrence  mnst  be  still  r^arded  as  a  very  strange  and  anomalous 
&ct.  Perhaps,  before  long,  the  distribution  ot  Hyalonema  may  be 
shown  to  be  very  much  wider  than  was  supposed,  and  them  the 
strangenen  of  a  geana  having  repreeentatives  only  in  Japan  and 
Poitngal  will  disappear. 


B^meraiion  of  Limha. — M.  Philipeanx  has  been  of  late 
&vounng  the  French  Academy  with  various  communications 
on  the  regeneration  of  limbs  or  organs  of  various  animals,  after 
amputation  or  excision.  He  has  made  a  large  series  of  eiperiments 
on  the  re-development  of  the  spleen,  and  has  found  in  all  cases  that 
it  is  not  regenerated  unless  a  certain  portion  has  been  left  aa  a 
starting  point  for  the  new  growth.  So,  too,  with  the  fore-limbs  of  ihe 
l^ger  Newt ;  when  amputated  ao  as  to  leave  the  basal  portion  intact, 
the  limb  was  rapidly  and  entirelv  re-formed,  but  when  the  limb 
was  removed  with  the  scapula,  nothing  was  produced  but  a  cicatrix. 
M.  Philipeanx  has  now  made  similar  expenm^ts  on  some  of  the 
Mexican  AxolotlB,  which  were  hatched  m  the  Jardin  dea  Plautes 
last  year.  The  experim^ts  were  made  on  ten  individnals,  five  of 
which  had  the  left  anterior  limb  entirely  amputated,  and  five  the 
right  anterior  limb  only  partially  so — t^t  is  to  say,  leaving  the 
h«td  of  the  humerus  and  tne  scapula.  In  all  five  (^  the  first  series 
there  is  now  a  simple  cicatrix ;  m  all  five  of  the  second  series,  the 
whole  Umb  has  been  completely  regenerated. 

Muoeular  CotdradihUity. — M.  Bouget  has  been  studying  mu»- 
ctilar  contraction,  and  has  taken  as  his  starting  point  the  stem 
<d  the  Vortiodla,  He  repeats  the  well-known  ohservatioiiB  on  that 
stmctnre,  and  remarks  tlut  the  state  of  repose  in  the  VortioeUa- 
stem  in  its  contracted  condition  is  shown  principally  W  its  assuiu- 
ing  this  state  when  freed  iu  any  way  from  the  bell-uke  body  it 
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BOpportB.*  M.  Boaget  then  aaks,  "  Is  this  peculiar  to  the  VorH- 
esuo-etem,  or  is  it  the  conditioQ  of  masciuar  oontnctioii  in  ^ 
animnlH }  "  The  nuttei  is  iTorth  oonsideiation  certainly,  and  baa 
beea  considered  by  many  phycdologiBts,  who  do  not,  howerer,  all 
BBSTune  the  identity  of  VorticeUarsteinB  qjid  mnscnlar  fibree.  M. 
Bonget  intends  shortly  to  prove — 'Ist,  that  a  recent  hypotheeiB, 
according  to  which  permanent  contiaddon  is  essentially  constitated 
b^  a  series  of  snccesaiTe  shocks  or  vibratitHis,  ia  in  absolute  oontia- 
diction  to  veU-obeerred  &cts ;  2nd,  that  a  tendency  towards  eztrraoe 
contraction  is  a  property  inherent  in  liring  muscular  fibre,  a  necea- 
aary  consequence  of  ita  stmctiire  and  elsatidty ;  3rd,  that  during 
life  this  tendency  to  contraction  is  combated  by  a  canse  of  exten- 
sion which  predominates  during  the  repoee  of  the  muscle,  is  deve- 
loped in  the  exchange  of  the  nutritive  materials,  increasee  with  tiis 
activity  of  their  access,  diminishee  or  becomes  extinguished  by  their 
exhaustion,  and  may  be  mon^ntarily  suspended  by  all  the  excitanta 
of  muscular  contractititry  —  nervous  actbn,  heat,  the  electric 
shock,  &c. 

Bo  the  Bare  and  Rahbii  hreed  togefkerl — Dr.  Pigeaui  has 
been  making  some  inquiries  into  this  matter,  and  believes  that 
never,  or  quite  accidentally  and  rarely,  does  the  hare  breed  with 
the  lahbit.  The  so-called  "L^porides"  are  true  rabbits,  uid  not 
hybrids  at  all.  The  belief  in  ths  existence  of  such  a  hybrid  was 
prevalent  among  the  ancients,  and  indeed  b  ao  among  some 
modems,  but  is  merely  due  to  the  existence  of  varietiee  of  the 
rabbit  having  somewhat  the  aspect  of  bares.  By  keeping  harea 
and  rabbits  in  confinement,  and  carefnlly  managing  them,  hybrids 
may  be  obtained,  and  a  case  is  quoted  by  Dr.  Pigeaux.  It  does 
not  appear,  however,  that  the  miue  was  fertile,  and  it  was,  more- 
over, an  unsatis&ctory  creature  in  oilier  ways,  having  from  a 
culinary  point  of  view  ntdther  the  advantages  of  the  hare's  flavour 
nor  the  labHt's  whiteness. 

•  A  lieUer  proof  th&n  the  one  given  b;  M.  Boaget  ia  that  ForiioaDa  (in  ixiin> 
mon  with  man;  amilui  forma,  and  with  the  oontnotilo  parts  of  othan)  extends 
tlmdy  and  contrads  rapidly.  We  know  well  that  if  we  wisli  to  extand  a  t^ni 
qiring,  it  la  a  slow  prooeee  ccsnpered  with  its  coutiactiaiL— Tm  Esmo*. 
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THE  BRmSH  ASSOCIATION  FOR  THE  ADVANCEMBTT 
OF  SCIENCE. 


HEErrma  at  Dundee,  ^ptubu,  1867. 

Thb  meetiiig  which  has  jnat  doadd  has  nTslled  in  inteiest  fttid 
tuuubeE  cd?  yiffltora  any  of  the  previons  nortbem  gstberiugB,  irith 
the  exception  of  the  Aberdeen  meeting,  which  wbb  perhaps  excep- 
tionally large,  owing  to  the  President  of  the  late  Prince  Consort. 
Lut  year  it  waa  oar  dnty  to  draw  attention  to  the  very  high 
charges  for  lodgings  made  by  the  inhabitants  of  Nottingham :  wa 
are  glad  to  say  that  no  complaints  of  this  chaiacter  can  &irly  be 
made  against  Xhmdee.  The  attendance  in  the  Sections  has  been 
better  than  nanal,  and  the  eameetness  of  those  who  went  for  stnctly 
scientific  porpoeee  was  shown  by  the  nnmber  of  papers  annonnceo 
in  each  morning's  jonmal,  and  by  the  length  and  mterest  of  the 
discnssions  whioa  the  more  important  of  these  papers  elicited. 

The  valne  of  these  antmnnal  meetings  of  the  Parliament  d 
Science  beoomee  every  year  more  and  more  apparent.  The  chief 
advantage,  however,  does  not  arise  &om  a  diligent  attendance  at 
the  Sections,  bnt  from  those  impalpable  influences  which  result  from 
a  loonge  in  the  reception  room — a  picnic  or  excursion  to  some  place 
of  note  in  the  neiehboarhood — a  1ook~ia  at  the  B,'s,  the  Bed  Lions, 
or  the  Eastern  Cinb.  Men,  who  before  only  knew  each  other  in 
the  pages  of  a  scientific  jonmal,  here  meet  in  friendly  companion- 
ship, B^  the  keen  scientific  antagonist  becomes  a  perBonal  friend  for 
life.  A  controversy  which  haa  been  dragging  on  for  years  is  settled 
by  ten  minntee'  ^)er8onal  explanation;  and  opponents  who  were 
rapidly  approachmg  the  oruiodox  scientific  intensity  of  hatred, 
carry  away  from  snch  a  meeting  mutual  forbearance  and  respect. 
These  are  precious  results,  and  if  the  Sections  are  of  no  othEo-  nse^ 
they  have  the  inestimable  advantage  c£  drawing  men  of  kindred 
pnrsnita  together  from  all  parts  of  the  kingdom,  and  giving  them 
an  excuse  for  a  week's  hohday  nnder  the  convenient  pretext  of 
'  attaidiog  a  scientifio  meeting. 

At  the  General  Meeting  which  took  place  on  Wednesday,  the 
4th  of  September,  the  usual  reports  were  read.  One  of  these,  the 
report  of  the  committee  appointed  by  the  Goimcil  of  the  Asaociatitm 
to  consider  the  best  means  for  promoting  scientific  education  in 
schools,  deserves  more  than  a  passing  notice.  The  report,  after 
pointing  out  that  there  is  already  a  general  recognition  of  scienoe 
as  an  elemant  in  liberal  education,  and  stating  wai  g^ieral  educa- 
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tion  in  Behools  onght  to  intlade  8ome  tauning  in  scieBce,  ubiA  <m 
to  refer  to  the  diffictdtiee  in  the  way  of  mtrodaoing  scdeBoe  into 
BchoolB, — djfficnlties  which  the  committee,  however,  consiikired  eaeii; 
snnuoimtable.  With  a  view  to  the  fortheiance  of  the  acheme,  the 
committee  made  the  following  snggestioiiB : — 

1.  That  in  all  Bchook  natand  science  be  one  of  the  sabjeotB  to 
be  tai^fai^  and  that  in  every  public  school  at  leeat  one  natural 
scuenoe  master  he  appointed  for  that  poipose. 

2.  That  at  least  three  hoars  a  wsek  he  devoted  to  soch  sciesitifie 
instruction. 

5.  That  natmal  aciBnco  shoidd  be  placed  on  an  equal  Csoting 
with  mathematics  and  modern  laugoagee  in  effecting  promotions, 
and  in  winning  hononis  and  prizes. 

i.  That  some  knowledge  of  azithmetio  should  he  leqoired  6a 
admisBion  into  all  pnblic  ck^ooIb. 

5.  That  the  nniversitieR  and  oollegee  he  invited  to  assiBt  in  the 
introdaction  of  scientific  education  by  TnaTHng  natoial  science  a 
snbiect  of  examination,  either  at  xaatricnlatiMi,  or  at  an  early 
penod  of  a  university  career. 

6.  That  the  importance  of  appointing  lecturers  in  science,  and 
ofiering  entrance  scholarships,  exhibitionB,  and  f^owshtpe  for  the 
encouragement  of  scientific  attainments,  he  represented  to  the 
authorities  of  the  oolleges, 

Ueoally  the  great  feature  of  the  meeting  has  been  the  Fre- 
ddent's  address.  This  opportunity  is  gmeraOy  taken  for  giving  a 
oomprehenEdve  review  ol  the  progress  of  the  various  branches  at 
science  during  the  past  year,  and  not  unfreqaoitly  speculatjons  are 
indulged  in,  or  old  tratlis  are  put  fcnrward  in  so  novel  a  li^t  as 
to  cause  the  address  itac^  to  oe  not  the  least  valuable  scientifio 
memoir  which  the  year  has  produoed.  8nch  was  the  magnificent 
inaugural  speech  delivered  by  Mr.  Qrove,  the  late  President,  whose 
key-word — continuity,  introdnced  a  subject  of  dissertation  worthy 
of  the  author  of  uie  "  Correlation  of  Forces."  This  year  tue 
members  of  the  Association  have  no  such  fmitfnl  harvest  of  Bpeeu- 
latitm  to  look  beck  upon.  The  address  was  short,  and  was  dehvered 
1^  his  Grace  the  Ihike  of  Bucdeuch,  without  notes.  Its  delivery 
had  no  pretensirm  to  eloquence,  and  toi  the  most  part  it  consist«a 
(tf  apologies  £»  the  speaker's  akartcomingB.    To  quote  one  of  the 


J  papers — 

"Toe  address  was  an  ntter,  hopeless,  complete  &iInrE^  producing 
a  blank  sense  of  dismal  disajmointm^it,  deepening  into  oite  of 
painful  pity  (or  a  man  who  had  suffered  himiielf  to  be  phtoed  in 
such  a  nilse  position ;  and  after  a  few  minutes,  though  it  was  a 
Duke  that  was  speaking,  it  was  impossiUe  for  those  who  wished  to 
help  his  Grace  to  prompt  anythingwhich  could  be  ocmstmed  into 
general  applause."    ....     "The  props  of  pride  of  place  and 
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oonfidenoe  in  eelf  broke  down  one  i^ter  the  otlier,  and  the  nn- 
fortnnate  Bpeaker  went  oa  stumbling  unsupported  throngh  coofbaed 
oommotiplfice  and  feeUe  platitiide." 


Physioazi  Soiehoz.  (Section  a.) 
The  ptoceddinga  in  this  Section  were  opened  by  an  introdnciory 
addreea,  delirered  oy  the  President  of  the  Section,  Sir  Wm.  Tbom- 
Bon,  F.B^.  It  was  very  short,  and  was  deliTered  mainly  to  give 
the  speaker  an  cmportonity  of  adding  his  tribnte  to  the  memory  c^ 
the  great  man  whose  loss  all  coltivators  of  physical  scienoe  deplore. 
He  said  he  shotild  not  attempt  to  give  any  account  of  Faraday  a  dis- 
coreriee  and  philoeopby — those  live  for  us  stilL  He  wished  he  could 
pnt  in  words  something  of  the  image  which  the  name  of  Faraday 
always  soggested  to  hia  mind.  Kmdlinees  and  nnaplfiahnpan  <^ 
dispoeition ;  clearuees  and  singlenen  of  purpose ;  brevity,  simplitn^ 
and  directness ;  sympathy  with  his  audience  or  his  friend ;  perfect 
natural  tact  and  good  teste ;  thoroi^h  cnltivatiDn — all  these  he  had, 
each  to  a  rare  degree ;  and  their  influence  pervaded  his  language 
.  and  manner,  whether  in  'conversation  or  lecture.  But  all  these 
combined  made  only  a  part  of  Faraday's  charm.  He  had  an  inde- 
scribable quality  of  quickness  ani  life,  Sometihing  of  the  light  of 
his  genius  irradiated  all  with  a  certain  bright  intelligence,  end  gave 
a  singular  charm  to  his  manner,  which  was  felt  by  every  one,  from 
the  deepest  philosopher  to  the  simplest  child  who  ever  bad  the 
privilege  of  seeing  him  in  his  home — the  Ttoyal  Institntion.  Thi^ 
lifi^t  is  now  gone  from  us.  While  thankful  for  having  seen  and 
telt  it,  we  cannot  but  monm  our  loss,  and  feel  that^  whatarer  good 
things  may  yet  be  in  store  for  us,  that  light  we  can  never  see  again. 
It  will  be  impossible  to  notice  any  but  the  more  important  of 
the  papers  read  before  the  Sections,  in  the  limited  space  which  can 
be  devoted  to  this  enhject.  The  report  of  the  Lunar  Committee 
was  first  brought  forward  by  Mr.  Glaiaher  and  Mr.  Birt.  The 
objects  originally  contemplated  in  the  appointment  of  the  Lunar 
Committee  were : — 

1.  The  registration  of  craters  and  visible  objects  on  the  moon's 
BUr&ce  in  forms  prepared  by  the  Committee. 

2.  The  construction  of  an  outline  map  of  four  times  the  area  of 
Beer  tmd  Madler's,  according  to  the  plan  proposed  by  Mr.  Birt. 

3.  The  conducting  correspondence  on  the  subjects. 

The  report  gave  a  detailed  account  of  the  manner  in  which 
these  objects  had  been  carried  out.  Some  attention  was  devoted  to 
the  alteration  which  is  supposed  to  have  taken  place  in  the  crater 
LinnS.  Mr.  Birt  said  that  there  was  an  opinion  that  this  crater 
had  been  filled  np  by  a  volcEmic  eniption. 
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Prof.  J.  Olerk  Maxwdl  read  a  paper  on  areal  image  stereoecope. 
Iq  this  instrameiit  a  frame  contsimng  a  large  single  lens  is  placed 
in  front  of  the  pictures,  and  tlie  obseirer  stands  abont  two  feet  from 
the  inatnu&ent ;  he  then  sees,  joat  in  front  of  the  lens,  a  real  and 
inverted  image  of  each  of  the  two  pictnree,  the  union  of  which 
forms  the  appearance  of  a  solid  figure  in  the.  air  between  himself 
and  the  apparatns. 

Dr.  Balfonr  Stewart,  Superintendent  of  Kew  Observatory,  read 
a  paper  "  On  the  Behavionr  of  the  Aneroid  Barometer  at  different 
PresBares."  Experiments  had  lately  been  made  with  the  view  of 
ascertaining  to  what  extent  an  Aneroid  may  be  considered  a  reliable 
instrnment  when  exposed  to  considerable  changes  of  pressure,  such 
as  occur  in  mountam  districts.  By  means  of  an  air-pnmp,  the 
Aneroids,  when  placed  in  a  receiver,  might  be  subjected  to  any 
pressure.  A  method  of  tapping  the  Aneroids  had  also  been  devised, 
and  by  this  means  the  experiments  as  to  the  deviation  of  the  reenlte 
given  by  these  instnanents  were  conducted  with  comparatiTe  ease, 
and  wititi  the  greatest  accuracy. 

The  next  day  Mr.  Olaisher  gave  a  report  on  luminous  meteors, 
which  was  followed  by  an  interesting  discttssion  m  which  Pro- 
fessor A.  Herachel  said  that  ihe  connection  between  comets  and 
meteors  had  this  year  been  established  without  doubt.  He  would 
not  say  that  every  shooting  star  was  a  comet.  They  were  more 
likely  the  dissipated  parts  of  comets — 'probably  comets  torn  into 
shreds  by  the  sun's  attraction  drawing  them  into  space. 

Some  papers  1:^  Sir  David  Brewster  on  various  optical  subjects 
followed :  one  of  these  gave  an  account  of  experiments  which.  Sir 
David  remarked,  were  sufficient  to  establish  the  almoet  incredible 
truth,  that  the  colours  of  the  soap  bubble  are  not  produced  In- 
different thicknesses  of  the  film  itself,  but  by  the  secretion  from  it 
of  a  new  substance  flowing  over  the  film,  expanding  under  the 
infloence  of  gravity  and  molecular  forces  into  coloured  groups  of 
various  shapes,  and  returning  spontaneously,  when  not  returned 
forcibly,  into  the  parent  film. 

The  President,  Sir  William  Thomson,  next  read  an  important 
paper  on  a  new  electrical  machine  founded  on  induction  and 
convection.  The  principle  of  the  machine  was  that  of  the 
"  Sncceasiul  Merchant,"  who  commenced  his  life  with  the  capital  of 
\d.y  and  after  a  month's  persevering  industry,  realized  the  handsome 
sum  of  il\,  and  continued  to  go  on  increasing  his  capital  at  a 
compound  rate  of  interest.  The  object  of  the  inatrmnent  referred 
to  was  not  indeed  to  increase  money,  but  electricity,  and  that 
increase  was  at  a  compound  rate.  Precisely  in  confonnity  to  the 
law  which  applied  to  compound  iut««st  and  the  increase  of  the 
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L  mardumt'B  capital  was  tbe  incnwe  of  'dedxioitj  W  Hm 

TT'^j'^'m*  Qiveo  the  smallest  quantity  of  electzicity,  and  tbe 
inatminent  increased  it  at  tim  rate  of  componud  intercHt,  and  this 
increatie  vent  on  at  a  periecUj  nnifbim  rata  But  jost  as  the 
capitalist  finds  that  .he  cannot  alvrays  go  on  getting  bigheir  and 
tiigh*T  interpflt  tea  his  money,  but  mnst  nltamately,  peihaps,  lie 
content  vith  4^  per  omt.  instead  of  5,  bo  vaa  it  to  wma  ortent 
irith  this  machine.  ^Vheu  a  Terr  hieh  charge  was  reached,  tbe 
increase  of  the  qnantdty  of  BTailaole  Sectricity  iras  not  so  great, 
owing  to  sparks  passing  in  Tarions  parts  of  the  machine,  prevoitine 
tbe  operator  bom  letuning  tbe  foil  quantity  of  ekctricity  which 
was  got  by  it.  There  was  great  necessity  for  an  easy-going  electrio 
machine,  and  that  now  shown  fulfilled  this  condition. 

Two  papers  by  Mr.  X^dd  were  next  read  on  some  new  magneto- 
electric  machines ;  and  Mr.  Glandet  brought  forward  his  diacoTeriea 
in  binocular  vision,  and  his  self-acting  fbcns-regnlator. 

The  greater  pert  of  the  proceedings  in  this  Section  on  Monday 
oonrasted  of  a  paper  and  discussion  on  the  storm-waminga — then 
importance  and  practicability ;  and  a  reeolntion  was  carried  nnani- 
moosly  tliat  this  8ecti<m  apply  to  the  Council  of  the  British  Aaso- 
dation  to  make  a  commmucation  to  Her  Majesty's  Board  of  Tmde^ 
urging  tbem  to  institute  arrangements  for  carrying  storm-signalg 
to  be  reenmed.  Colonel  Sykes  brought  forward  ample  evidence  to 
show  that  theee  warnings  would  be  resumed.  Mr.  John  Don,  the 
Freffident  of  the  Dundee  Chamber  of  Gommeroe,  also  epoke  in 
fitTOur  of  their  resumption.  Mr.  D.  Mihie  Holme,  of  WedJerbum, 
Dr.  Balfour  Btnart,  the  Duke  of  Bncdeuch,  Sir  John  Ogilvy,  sai 
o&eiB,  took  part  in  the  discussion. 

Tbe  proceedings  opened  cm  Tuesday  with  some  meteorological 
papers,  whicfa  were  followed  by  several  papers  on  electrical  sob- 
jectB.  The  chief  sobjeot  of  intwest  was  the  alleged  correspondence 
between  Nevrton  and  Pascal.  Two  papers  were  read  hearing  on 
the  question ;  one  by  Frofeesor  Hirst,  stating  some  of  the  orctun- 
stances  attending  the  production  of  ike  correspondence  before  the 
Academy  of  France,  and  indicating  grounds  for  reoeiring  with 
caution  this  remarkable  claim  that  has  been  put  forward  by  the 
Academy — a  claim  which  if  established  would  transfer  to  Pascal 
much  of  the  ^or^  that  has  been  associated  with  the  name  of 
Newton.  Sir  David  Brewster  also  read  a  short  paper,  pointing 
out  that  the  correemondence  was  a  foi^ery,  ahnoet  nnparallded  in 
literaiT  or  scientifio  history.  M.  K.  de  Khaniko^  a  celebrated 
Prenon  Orientalist,  made  an  interesting  speech  on  the  MSS.  of 
Riscal,  and  spoke  highly  of  M.  Chaales,  who  had  brought  the  corre»- 
poadence  referred  to  before  the  notice  of  the  scientific  public 

Section  A  was  the  only  one  which  sat  on  Wednesday,  when 
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three  papers  were  read.  The  first  -was  a  very  importaiit  cme,  hj 
Profeesor  WheatBtone,  "  On  a  New  Teiegraphio  Thenoometer. ' 
The  apparatus  ccmsistB  of  two  distmct  iuBtrumentB,  connected  only 
hy  telegraphic  wires.  The  Sret  is  called  the  questioner,  the  secoi^ 
the  reeponder.  With  thia  apparatoB  the  indicationa  are  not  spoa- 
taneoosly  eonveyed  to  the  obeerrer,  but  ther  mnat  be  asked  for,  ai^ 
wheneTer  this  is  done  the  indications  will  be  immediate  trans- 
mitted to  him,  however  fitequently  the  qiiestioii  is  pnL  The  uses 
to  whidi  this  Tel^raphic  Thermometer  m&y  be  appued,  are,  among 
others,  the  following : — the  responder  may  be  placed  at  the  top  of  a 
high  motmtain  and  lefl  there  for  any  length  of  time,  while  ite  indi- 
cations may  be  read  at  any  station  below.  Thus,  if  there  should  be 
no  insnper&ble  difficultiea  in  placing  the  wires,  tlie  indications  of  a 
thermometer  placed  at  the  summit  of  Mont  Blanc  may  be  read  an 
ofbea  as  required  at  Chamotmi.  A  year's  hourly  observations 
nndor  such  circumstances  would  no  doubt  be  of  great  value.  If  it 
he  required  to  ascertain  during  a  limg-continued  period  the  tem- 
perature of  the  earth  at  difTerent  depths  below  its  sur&ce,  sev^nl 
responders  may  be  permanently  buned  at  the  required  depths.  It 
will  not  be  requirat«  to  have  separate  qneetioners  for  each,  as  thd 
same  may  be  apphed  successively  to  all  the  different  wires.  The 
responder,  made  perfectly  water-tight,  in  which  there  would  be  no 
difficulty,  might  be  lowered  to  the  bottom  of  the  sea,  and  its 
indicationB  read  at  any  intervcds  during  ite  descent.  In  the  present 
mode  of  making  marine  thermometric  oheervatious,  it  is  necessary 
that  the  thermometer  should  be  raised  whenever  a  fresh  observatioii 
IB  required  to  be  made. 

The  next  paper  was  one  hy  Major  Tennant,  regarding  the  steps 
that  are  being  taken  by  Uie  Indian  Grovemment  to  ensure  extoDsive 
and  correct  observations  of  the  total  solar  echpse  of  1868.  This 
will  be  seen  to  great  advantage  in  India,  and  the  totaUty  will  last 
almost  the  maximum  poeaible  time — about  five-and-a-half  minntesi 
Arrai^ements  will  be  made  to  obtain  as  many  photographs  as 
poeaible  of  the  phenomena  of  totaHty,  and  spectrum-observations 
will  also  be  loade  of  the  corona. 


CsEHioui  SdENoa.    (Section  B.)  ^ 

The  President  of  this  Section,  Professor  Thomas  Anderson, 
opened  the  proceedings  on  Thursday,  the  5th  of  September,  bv  an 
addrees,  in  whioh  he  passed  in  review  the  new  theories  whidi  have 
lately  been  introduced  into  Chemistry,  which  have  had  the  effect  of 
nusettling  the  views  formerly  entertamed  without  as  yet  introducing 
anything  ctaiclaBive  in  thor  place.  Dalton's  atomic  theory  baa 
proved  itself  no  longer  sufficient ;  it  has  done  its  work,  and  m  tiie 
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ihtnie  is  leas  likely  to  act  u  an  senstance  than  as  a  hindruioe  to 
pn^teas.  Sir  B.  Brodie'a  theory  is  (me  &om  wMdi  the  idea  of 
atoms  IB  exclTided,  althooffh  it  is  Ij  do  means  iuoompafable  iritb 
thrao.  It  is  a  system  wWh  inTolTee  a  very  great  amoont  <^ 
hypothesiB,  for  the  aasomption  of  the  compoimd  nature  of  certain 
of  Uie  elements  is  rendered  neoeesary  by  Sir  Benjamin's  ftmda- 
mental  hypothema.  The  qnestioa  must  at  beet  be  considered  as 
stall  aub  jiHice,  and  the  method  is  not  likely  to  meet  with  general 
acceptance  tmtU  it  is  snpported  by  a  much  l^ger  body  of  &u^  than 
those  we  at  present  poeseea. 

The  most  importent  paper  read  this  day  was  one  "On  the 
Decay  of  Stone,  its  Canse  and  Prevention,"  by  J.  Spillei.  The 
anthor  has  arrived  at  the  oonclnsion  that  the  corrosiTe  actioit  of 
Bolpbnrons  and  snlphniic  acids  in  the  atmosphere,  teeolting  from 
the  combustion  of  cool-fael,  operates,  in  large  towns  especially,  in  a 
Tery  deetractive  manner  apon  dolomite  and  the  nomerouB  claas 
c^  limestones  commonly  employed  in  onr  pablio  buildings ;  this 
chemical  action,  aided  no  doubt  by  the  smmltaneons  attack  of 
carbonic  acid  and  moisture,  and  m  the  winter  season  farther 
sapplemeated  by  the  disintegrating  effects  of  &oat,  Aimishes  a 
HDfflcient  explatution  of  all  the  ntcts  observed.  The  best  coal 
and  coke  contun  one  per  cent,  of  snlphnr,  equal  to  70  lbs,  of  oil 
of  vitriol  for  every  ton  of  coal  burnt.  This  is  the  origin  of  the 
snlphatee  invariably  present  in  the  loosened  crust  of  decayed  stones, 
whether  of  calcareous  or  magneeifln  character.  As  a  remedy  for 
the  decay  of  stone,  Mr.  SpiDer  proposes  the  application  to  the 
cleaned  sorbces  of  the  stone  of  an  aqneons  solution  of  superphos- 
phate of  lime, — a  salt  remarkaUe  for  its  acticoi  in  hardening  the 
Bnr&cee  of  chalk,  Caen  stone,  or  other  calcareous  building  stone  to 
which  it  may  be  applied,  either  by  bmshing  or  immersion,  and 
which  acts  upon  the  carbonate  of  lime  in  the  stone,  giving  rise  to 
the  formation  of  crystallized  diphosphate  of  lime. 

The  author  brought  forward  some  interesting  results  to  record 
in  connection  vrith  the  treatment  of  Portland  stone,  which  serve  to 
illnsttate  the  iucreased  hardness  and  strength,  and  the  diminished 
rate  and  capacity  of  water-abeorption,  attending  the  employment  of 
the  superphosphate.  The  cost  of  materiala  employed  m  vie  treat- 
ment of  stone  accordin;:;  to  this  plan  is  very  trining,  and  bears  but 
a  small  proportion  to  the  cost  of  labour  necessarily  expended  upon 
the  cleaning  and  preliminary  preparation  of  the  stone  before  the 
solntion  can  be  applied.  One  gallon  of  solntoon  will  cover  about 
300  feet  snperficuu,  when  two  coatings  are  applied  npon  Uaen  or 
Portland  stone.  The  superphosphate  employed  must  not  contain 
any  appreciable  amount  of  sulphuric  add,  and  the  specific  gravi^ 
of  the  sohition,  when  dilated  for  use,  should  be  about  1,100. 
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Ifr.  Walter  Weldon  read  a  J^P^  "  On  the  Begeueratioa  c^ 
Oxide  of  Manganefie  in  Chlorine  ^dlls." 

The  anthor  stated  that  the  eeseDtial  featnree  of  the  piooess  con- 
sisted,  firstly,  in  the  nae  of  an  artificial  oxide  of  manganese,  capable 
of  hbeiating  irom  a  giren  qnantity  of  hTdrochloric  acid  about  twice 
as  much  chlonoe  aa  could  practicallj  be  obiainod  therefirom  hy 
means  of  a  70  per  cent.  natiTe  oxide ;  and,  Bccondl j,  in  a  simple 
method  of  repnjdncing  the  artificial  oxide  from  the  "  BtilI-liqnor.* 
This  recovery  of  the  artificial  oxide  might  be  performed  in  the  stilla 
themselves,  bo  that  a  charge  of  manganese,  once  placed  in  a  still, 
might  always  remain  therein,  continually  generating  chlorine ;  and 
iLot  only  never  requiring  removal,  but  never  imdergoing  diminution 
of  properties,  nor  safferiag  Ices  by  waste. 

On  Friday  the  following  papers  were  read,  "  On  the  Present 
Use  of  Lichens  as  Dye  Stomi,  by  Lander  Lindsay;  "On  the 
Determination  of  Nitrogenous  Organic  Matters  in  Water,"  by 
Dongald  Campbell.  The  latter  paper  proved  that  the  method  of 
estimating  the  amonnt  of  nitrogenous  matter  in  water  propoeed  by 
Messrs.  Wanklyn,  Chapman,  and  Smith,  was  erroneous.  "  A  descrip- 
tion of  a  new  Ether  Anemometer,"  by  Alfred  E.  Fletcher,  Government; 
Inspector  of  Alkali  Works  for  the  western  districts.  The  constmo- 
tion  of  this  apparatns  is  based  on  the  &ct  that  a  current  of  air 
passing  across  the  open  end  of  a  stnught  tube  canses  a  partial 
Tacnam  in  it.  An  application  of  this  principle  is  seen  in  a  sn^  toy 
in  common  nae,  in  which  a  liqnid  is  made  to  ascend  several  inch» 
in  a  vertical  tube,  1^  blowing  through  another  tnbe  across  its  open 
end.  It  rises  by  virtue  of  the  partial  vacuum  caused  by  the  current 
of  air  which  crosses  it.  By  the  aid  of  this  Anemometer  the  roeed 
of  any  current  of  air  in  floes  or  chimneys  can  be  meagured  by 
simply  boring  a  hole  one  inch  diameter  through  the  brickwork,  and 
insertmg  two  tubes,  one  with  a  bent,  the  other  with  a  plain  straight 
end  as  already  described,  and  making  the  necessary  observation  of 
the  floats ;  and  in  this  operation  neither  soot,  heat,  nor  corrosiTe 
vapours  can  prove  any  lundrance.  Bo  eensitive  is  the  apparatus 
that  on  a  windy  day  the  effect  of  each  snccessive  gust  of  wind  is 
observable,  as  it  causes  variations  in  the  draught  of  the  chimney. 
The  instnimeot  may  be  used  as  a  wind  gai^  by  fixing  through 
the  roof  of  an  obeervatory  a  small  vertical  rap^  presentmg  a  plain 
open  end  to  the  wind.  The  lower  end  of  tnis  pipe  brought  a«wn 
into  the  observatory  and  connected  vith  the  ether  manometer 
would  oommnnicate  the  varying  pressures  due  to  the  varying  speed 
of  the  wind. 

On  "  An  Apparatus  for  indicating  the  Presence  and  Amount  of 
Fire  Damp  in  Mines,"  by  George  F.  Ansell.  The  idea  embodied 
in  the  apparatus  was  founded  on  the  law  of  diffooon  announced  by 
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Mr.  Graham,  that  gases  diffuse  in  the  inrerae  proportion  to  the 
Bqnare  root  of  their  densitiee,  or,  more  popolarly,  that  light  gaaes 
diffuse  more  rapidly  than  heavy  ones.  Mr.  Anaell  showed,  Irr  ex- 
periment, that  when  a  tnbe  closed  at  one  end  by  plaster  of  Paris, 
was  filled  with  common  coal  gas,  the  lighter  part  of  the  oomponnd 
was  rapidly  diffused  through  the  plaster,  as  was  at  once  seen  by  the 
yellow  flame  and  slight  explosion  which  ensoed  on  brinmng  a  lighted 
match  close  to  the  uosed  end.  Hence,  Mr.  Ansell  said,  his  ^ppo- 
edtion.  In  a  pit  the  case  is  the  reverse  of  that  of  the  tabe.  There 
the  gas  is  reaay  to  escape  into  the  galleriee,  and  the  apparatus  most 
therefore  be  modified  to  suit  the  rarying  circnmstanoes.  The  essen- 
tial parts  of  the  apparatos  may  be  described  as  oooeisting  of  an  alarm 
bell  uid  a  telegiapn  needle — the  former  being  rang  and  the  latter 
deflected  by  an  ^ectric  corrent,  which  was  set  in  motion  by  the 
action  of  the  dangerous  gas.  The  means  by  which  this  was  eSected 
oonsisted  of  an  iron  cup,  on  which  was  fixed  a  disc  of  white  Sicilian 
marble,  standing  on  a  U-tube,  which  contained  a  quantity  of  mer- 
cury. The  marble  here  represented  the  plaster  which  closed  the 
end  of  the  tube  in  the  first  expehment,  and  through  it  the  danger- 
ous gas  was  diffoeed.  As  it  did  so,  the  mercnry  was  pressed  up 
into  tne  other  extremity  of  the  tube,  completed  the  previously  broken 
circuit,  and  &n  akrm  was  given  by  the  ringing  of  the  bell  and  the 
deflection  of  the  needle. 

"  Notes  of  Analyses  of  QtAi  Coins  of  Colombia,  Xew  Grenada, 
Chili,  and  Bolivia,  with  some  Account  of  the  OperatioDs  of  Gold 
Mining  in  Nova  Sootia,"  by  George  Lawson,  Ph.  D.  The  first  part 
of  this  paper  was  principally  devoted  to  the  history  and  description 
of  the  gold  coinage  of  the  above-mentioned  countries,  with  physical 
md  chemical  amuyBes.  Some  information  was  then  given  respect- 
ing the  composition  of  the  native  gold  of  coining  eonntries,  and  a 
oaefnl  list  was  appeiided,  showing  the  principal  gold  coins  of  various 
countries,  with  their  weights,  fineness,  and  valnes,  and  a  synopsis 
of  the  results  of  aaays  uid  analyses  of  native  gold  from  the  chief 
mines  of  the  world.  The  author  then  proceeded  to  make  some 
remarks  on  the  process  lately  invented  by  Mr.  Grookes,  by  which 
sodium  amalgam  is  added  to  the  m^cury.  He  stated  that  he  had 
experimented  to  a  considerable  extent  on  the  effects  of  sodium 
amalgam,  and  found  it  to  exert  a  very  remarkable  power  in  &ci)i^ 
tating  the  absorption  of  gold  by  mercury,  quite  independently  of 
any  action  of  tne  soda  necessarily  formed  dnring  the  operation. 
The  coating  of  the  copper  sur&ces  with  mercury  alone  had  been 
found  practically  to  he  a  tronblesome  and  tedious  opemtion ;  bnt  the 
use  of  a  little  sodium  amalgam  added  to  the  mercury  enabled  the 
coating  to  be  given  by  a  simple  rublnng  without  any  waste  of  time. 
Some  iHustrations  of  the  advantages  of  Mr.  Crookes's  prooees  were 
then  given.     It  was  stated  that  in  some  experiments  undertaken  in 
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conjanctioQ  nitb  Dr.  Erackowizer,  formerlr  of  Vienna,  at  the  Lake 
Major  Mines,  &  qnontitr  of  pTiitea  collected  from  the  tailings  (after 
passing  through  the  mill  in  Uie  naoal  war)  was-  re-anbjected  to  the 
action  of  mercnry,  to  which  sodium  had  now  been  added,  and  by 
this  means  the  waste  material  from  which  all  the  gold  was  supposed 
to  have  been  abstracted,  yielded  a  fresh  supply  at  the  rate  of  five 
ounces  of  gold  per  ton  of  pyrit^ 

In  the  discnBsion  which  followed  the  reading  of  this  paper, 
Mr.  Grookes  said  that  there  was  one  thing  which  onght  especially 
to  be  attended  to  in  employing  this  process,  and  that  was  to  avoKl 
introdaciQg  too  much  sodium.  Erery  fiiilnre  which  had  come 
nnder  his  notice  had  arisen  from  ignorance  of  the  action  which  the 
sodinm  was  intended  k>  exert  on  the  mercury.  If  too  mnch  were 
added  it  exerted  a  chemical  action,  reduced  the  iroo,  copper,  lead, 
&c.,  which  might  be  present  in  the  ore,  and  loaded  the  mercnry 
with  base  metala,  destroying  its  power  of  wetting  gold,  and  causing 
it  rapidly  to  flour  away  when  tnturated  in  a  stream  of  water,  u, 
howevCT,  only  a  trace  of  sodium  were  introduced  (say  1  in  10,000 
or  1  in  100,000),  it  acted  physically  rather  than  chemically ;  it  pot 
the  mercury  into  a  highly  electro-poeitive  state,  and  hy  greatly 
widening  the  electric  interval  between  this  metal  and  gold,  increased 
their  mutual  affinity. 

A  paper  was  afterwards  read  "On  certain  new  Processes  in 
Photography,"  by  J.  Spiller.  He  first  described  what  is  known  as 
the  Woodbuj^-type  process,  which  is  based  on  the  insolubility  of 
chromo-gelatin  after  espoaure  to  light,  and  upon  the  aubaequent 
action  of  water  upon  a  Benaitive  film,  which  has  been  in  difierent 
d^ees  influenced  by  insolation  under  an  ordinary  photographic 
negative.  The  depths  of  tint  in  the  original  are  represented  by 
variations  in  the  thickness  of  the  film  of  gelatin  left  unacted  upon 
by  water,  and  this  dried  may  then  be  used  as  a  matrix  to  produce 
a  corresponding  series  of  depressions  upon  a  suriace  of  lead  or  type- 
metal  by  the  aid  of  a  powerful  hydraulic  preee.  The  blocks  so 
produced  serve  for  printmg  off  a  great  number  of  proofs  whea  they 
are  hberally  "inked"  with  warm  gelatin,  highly  charged  wim 
Frankfort  black  or  other  suitable  pigment,  and  pressed  down  upon 
a  smooth  sheet  of  paper  until  the  excess  of  ink  is  forced  out  on  all 
four  sides  of  the  blocK,  and  so  removed  &om  the  space  constituting 
the  picture,  which,  when  set,  is,  lastly,  protected  with  a  varnish  of 
collodion.  A  glass  plate  may  be  used  mstead  of  paper  to  receive 
the  ink,  and  this,  backed  with  another  (opal)  glass,  gives  an  excellent 
result,  suitable  for  a  variety  of  ornamental  purposes, 

Mr.  Woodbury  has  lately  perfected  a  modification  of  his  pro- 
cess, which  is  applicable  to  the  representation  in  high  reli^  of 
microscopic  objects.     The  method  consists  in  spieadins  a,  warm   , 
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Bolntioii  of  gelatiii,  contaiuiag  a  little  sneu  and  cbromate  of  potash, 
over  a  glaas  plate  previoosly  coated  with  collodion.  The  film  sets 
on  ooolmg,  and  is  then  placed  in  contact  with  an  ordinary  photo- 
graphic negative  of  the  microecopic  objectB  to  be  delineatedj  exposed 
to  bght,  snbmitted  as  betire  to  the  action  of  water,  and  the  aolable 
portions  washed  away.  When  the  sarface-moiBtare  has  evaporated, 
a  mixture  of  plaster  of  Paria,  containing  a  small  proportion  of  altim, 
is  poured  over  the  relief  to  the  thickness  of  half-an-inch,  and  left  to 
set.  When  dry  it  will  be  found,  owing  to  the  alum  In  the  plaster 
having  hardened  the  aurlace  of  the  gelatm  directly  on  coming  m  con- 
tact tEerewitii,  to  leave  the  gelatin  easUy,  without  any  fear  of  adh&- 
sioD.  To  give  a  finished  appeaianoe  to  the  resultuig  casts,  this 
intag^o,  when  dry,  may  be  placed  in  a  lathe,  and  a  snitable  border 
turned  on  it,  which  will  be  represented  in  the  resulting  proofe  by  a 
raised  border,  similar  to  what  is  seen  on  medallions  or  pmster  casta. 
The  name  of  the  object  may  also  be  neatly  engraved  on  the  intaglio, 
to  appear  in  raised  characters  on  the  reliela.  This  iiit^Ho  should 
then  DC  well  waxed  to  M  up  the  pores,  and  is  ready  for  taking  any 
number  cJ  impreeaions  in  plaster ;  or  a  better  plan  is  to  take  one  in 
plaster,  and  tmving  smootjied  away  any  defects  to  mould  a  reveiae 
in  sulphur,  which  will  give  a  greater  nnmber  of  fine  impressions. 

The  author  finally  alluded  to  the  subject  of  photolithography, 
as  used  in  the  photc^;rapliio  eetabliahmciit  of  ^the  War  Department, 
at  Woolwich. 

Mi.  Orookes  then  described  his  "  New  Polarizing  Photometer." 


Gboiogy.     (Section  0.) 

Although  a  large  number  of  valuable  papers  were  communicated 
to  the  Geological  Section  of  the  British  Assodation  at  Dundee, 
there  were  few  which,  &om  their  originality  or  largeness  of  con- 
ception, were  calculated  to  leave  a  lastmg  impreesioQ  on  the  minda 
of  thoee  present.  There  was  no  announcement  of  a  new  system  of 
rocks — of  a  new  theory  of  metamorphism — or  of  the  annihilation 
of  some  generally  received  and  cherished  doctrine.  The  papers 
were  on  the  whole  fragmentary  treatises  on  matters  of  detail — ■ 
bricks  and  stones  intended  to  occupy  their  special  nitches  in  the 
tempk  of  Science — and  as  such  not  without  their  value.  Nor  can 
we  shut  our  ey*8  to  the  fact,  that  euch  must  be  the  general 
character  of  the  investigations  of  future  geologists.  Far  be  it  trom 
us  to  assert  that  this  branch  of  Science  is  incapable  of  preeenting 
new  facts,  and  of  givmg  rise  to  new  speonlatiouB,  regarding  the  past 
lustory  of  the  globe  and  its  inhabitants ;  but  we  are  now  sufficiently 
weit  aequamted  with  the  order  of  sncofasion  of  the  gionps  and 
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fonnationa  of  rocks  to  feel  satisSed  that  there  is  no  room  for  the 
establifihrnect  of  bmj  new  ajstem  of  strata,  such  aa  the  BOnriao,  the 
Oaiboniferona,  or  me  Triaaeic;  nor  can  we  suppose  that  fatiire 
diacorery  will  materially  alter  oar  views  r^;arding  the  order  of 
Bn«:essioD  of  life  on  the  globe. 

The  buaineea  of  the  Section  was  opened  by  a  very  instmctive 
addrefls  from  the  President,  Mr.  A.  QeiMe,  F.IC.S.,  who,  instead  of 
drawing  np  a  diBctusire  essay  on  the  science  of  Geology  in  general, 
limited  Ms  remarks — as  we  think  wisely — to  one  special  branch,  to 
which  his  own  attention  has  been  specially  directed.  The  sabject 
chosen  had  reference  to  the  succeeaiTe  periods  in  (Geological  time, 
dnring  which  there  are  evidences  of  volcanic  activity  in  the  British 
Island  In  this  address  the  antbor  showed  "  that  nom  the  massive 
feldapathic  lavas  sad  ashes  of  the  Lower  Silnrian  rocks,  np  to  the 
great  basaltic  plateaux  of  Miocene  age,  most  of  our  geological  for- 
mations contam  somewhere  evidences  of  contemporaneons  volcanic 
activity."  Gonmiencing  with  the  sheets  of  felstone  and  toff  of  the 
liowet  Silnriim  period  in  Wales,  which  were  first  described  by 
Sedgwick  and  Marchison,  and  have  been  mapped  and  deectibed  in 
great  detail  by  the  (^vemment  Qeological  Enrveyors,  the  anther 

fave  a  graphic  sketch  of  the  successive  ontbarste  of  volcanic  activity 
oring  the  Upper  Silurian,  Old  Ked  Sandstone,  Carboniferous,  Per- 
mian, Triflasic,  and  Tertiary  Periods.  To  the  Miocene  stage  Mr. 
Geikie  refers  the  great  trappean  masses  of  Skye,  the  inner  Hebrides, 
and  the  north  of  Ireland,  as  well  as  the  dykes  which  traverse  some 
of  the  rocks  of  the  south-west  of  Scotland  and  the  north  of 
England.  'This  view,  which  is  in  opposition  to  that  of  the  late 
Professor  E.  Forbes,  who  referred  them  to  the  Oolitic  period, 
Mr.  Geikie  founds  on  the  bet,  amongst  others,  that  in  Moll, 
masses  of  porphyritic  and  trachyte-like  rocks,  with  a  united  thick- 
ness of  over  3,000  feet,  overlie  beds  with  plants  of  Miocene  species. 
Before  passing  on  from  the  address,  we  are  desirous  of  calling  the 
author's  attention  to  two  points  with  reference  to  the  age  of  certain 
outbursts  of  trap  in  England.  Mr.  Giekie  may  not  be  aware  that 
in  LeiceeteiBhire  there  is  an  instance  of  an  outflow  of  trap  which  in 
aU  probability  is  referable  to  the  Permian  period.  This  rock  occard 
as  a  sheet  of  greenstone  overlymg  unconformably  the  Goal-measnres, 
and  in  turn  overspread  by  Tnassic  strata,  which  are  in  no  way 
affected  hj  it.  As  it  seems  to  have  been  erupted  at  a  period 
between  the  Carboniferous  and  Triassie  formations,  it  may  be  fairly 
referred  to  the  Permian  age,  and  is  perhaps  a  solitary  instance  of 
contemporaneous  trap  of  that  period  in  England. 

The  other  fact  is,  the  occurrence  of  a  dyke  of  greenstone, 
cutting  through  and  indurating  the  New  Bod  Marl  in  North  Staf- 
fordshire. The  knowledge  of  this  case  may  induce  him  to  modify 
a  stotoiuent  in  which  he  says,  "  I  am  not  aware  of  any  satiafiwtory 
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proof  of  oontempomneoiu  volcaoic  rocks  amongst  the  Seoondsry 
lonnations  of  Britain,  save  in  the  red  Bandstone  of  DeTocsfaite, 
described  l^  Su  H.  de  la  Beche."  The  dyke  here  described  most 
be  referred  in  all  probability  to  the  Secondary  Period. 

Of  the  pupent  relating  to  Palteontoiogy,  one  of  the  mgst  Tain- 
able  WB8  that  read  by  Dr.  H.  A.  Nicholson,  "  On  the  natore  and 
Bystematic  position  of  the  Gisptolitids."  The  affinities  of  a  guoily 
of  animalB  of  which  we  have  no  hring  repteeentatiTes  will,  in  aU 
probabihty,  remain  a  vexed  question  amon^t  naturalistB.  Pro- 
iesBor  Huxley  places  them  amongst  the  Polyzoa,  of  the  claas 
"  HoUoBcoida.''  Professor  Owen  amongst  the  Hydrowa.  The 
researches  of  Dr.  Nicholson  leads  him  to  the  eoncliision  that  the 
&niily  ibnna  a  link  between  the  fixed  and  oceanic  Hydrozoa,  and 
in  this  view  he  appeared  to  be  supported  by  Sir  P.  Egerton.  As 
this  paper  will  prolablv  be  pnUished  *n  esdenio  in  some  scieatifie 
periodical,  it  most  be  left  to  speak  for  itself.  Mr.  H.  Woodward 
presented  his  third  report  on  the  fessil  Crustacea,  describing  several 
new  forms,  a  namber  of  fine  speciniens  of  which  were  exhiHted  b; 
Hr.  Powrie,  of  BeswaUie,  and  by  Mr.  K  Slimon.  Mr.  W.  Car- 
rathers  gave  the  results  of  his  investigations  on  fossil  Cyeadem  at 
Egui$itaceeB. 

Much  interest  was  excited  when  Dr.  Oldham,  F.R.S,,  exhibited 
a  large  map  ehoning  the  progrees  of  the  Geological  Survey  of  India, 
and  explained  the  order  of  snccessioa  of  the  formatious  of  that  part 
of  the  British  £mpire,  and  their  correlation  with  thoee  of  Enrope. 
Considering  the  enormous  extent  of  territory,  the  smallnece  of  the 
staff  of  snrveyors,  and  the  phvaical  difficulties  to  be  encountered, 
the  extent  of  country  completed  within  the  last  fifteen  years  ia  sur- 
prisiog.  According  to  Dr.  Oldham's  views  the  age  of  the  Indian 
coal-fields,  the  whde  of  which  are  included  between  the  parallels 
of  20°  and  25°  N.  is  Upper  Carboniferons,  of  a  rather  later 
stage  than  that  of  the  true  Coalmoasures  of  Britain,  and  mote 
closely  allied  to  the  "  fem-coal "  eeriee  of  Silesia.  We  have  some 
doubts  as  to  the  correctness  of  this  view,  at  leoEd  of  the  age  of  the 
Silesian  coal-fields,  which  are  known  to  rest  on  limestones  contain- 
ing large  Prodvcti  and  other  fossils  of  the  Carboniferous  Limestone. 
Without  entering  fEirther  on  this  inquiry,  we  here  subjoin  a  brief 
BummaiT  of  the  formatioiu  of  the  Indian  Feninsola,  as  described 
1^  Dr.  Oldham,  in  ascending  order : — 

1.  L&UBBKTUN  ?  Granitoid  Gneiss — ^highly  metamorphio,  and 

traversed  by  innumeraUe  trap  dylos.     This  is  the  floor 
of  all  the  other  formatdons. 

2.  Qnartzose,  micaceous,  and  homblendio  rocks — much  con- 

tori»d. 

3.  I^WKR  SiLtrBUN,  or  Gahbbias. — Snb-metaiBorphic  Bchists 
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aod  maeare  oonglomerates  of  local  rocks.  These  rocka 
occur  in  tlie  Eoetera  Ohants. 

4.  Detohia.n. — Tlie  VmdliTiui  Beiiee,  principally  Bandatooee, 

dlBtributed  into  fotu  gtonpe. 

5.  Cakbonifebodb.  —  (a)   Mountain -limeetone    of   the    Salt 

fian^,  classified  aB  Boch  from  the  foBBilB  oollected  bj 
Dr.  Flemning. 

{h)  The  ^ilcbeer  Beriee,  sandsttmes  of  a  peculiar 
character  and  colour,  resting  on  a  "boulder  bed,"  or 
ancient  Bhingle  beach. 

(c)  The  wal-bearing  rocks  of  India,  forming  the  ooal- 
fielda  of  Damnda,  Kerbadda,  Spc 

6.  Permiak  ?  or  intermediate. — Beds  Trith  reptilian  remains, 

representing,  in  Dr.  Oldbam'B  opinion,  the  pbyaical  break 
between  the  Fal^ozoic  and  Mesozoio  periods  of  Enrope. 
We  have  ventured  to  indicate  it  here  as  donbtfiuly 
Permian. 

7.  Tbiassio — Upper  and  Iiower.    In  this  latter  there  are  beds 

of  limestone  mth  Ceraittes  (Mnschelkalk  ?). 

8.  Eh^tio  Beds — ^with  charactOTistic  fossils. 

9.  LiAssio  GrRonF — divided  into  an  Upper  and  Lower  Beriee. 

10.  JuBABSio  Gboup — with  GyeadetB,     Divided  into  Upper, 

Middle,  and  Lower  Stages. 

11.  CBETACEons  Series — with  fine  forms  of  AnmioniteB  uid 

otter  shells. 

12.  Eocene. — (a)  Nonunnlitio  limestones. 

(6)  Fresh-water  deposite  of  lakes ;  ovei,  and  through, 
which  sheets  of  lava  hare  been  erupted. 

13.  Miocene. — "  Latcrite,"  and  other  strata  of  several  kinds. 

14.  Pliocene. — Ossiferous  Gravels,  Clays,  &o. 

15.  Kecent. — Gravels,  Clays,  and  Mud  of  Bivets,  Sn. 

It  is  impossible  to  look  over  the  above  great  series  of  beds,  so 
truly  representative  as  they  are  of  the  European  system,  aod  pre- 
seutmg  often  in  minute  deUil  a  marked  oorrespondence  with  our  own 
subdivisions  and  formations,  without  being  struck  with  the  wtrnder- 
ful  uniformity  of  Nature's  operations  in  ancient  times  over  vast 
portions  of  the  globe.  The  stratigraphical  resemblances  are  also 
not  lees  remarkable  than  the  paleontological,  for  the  genera  and 
some  species  of  foesils  of  the  Triassio,  Liaasic,  and  Cretaceous  fbnu- 
ations  aie  identical  with  those  of  Europe. 

The  metamorphic  origin  of  granite  gave  rise  to  a  lively  discus- 
Edon,  and  seveml  geologists  pressed  forwu^  to  make  a  public  recan- 
tation of  the  erroneous  dodfinee  they  had  once  mamtaiued  on  a 
subject  on  which  some  light  was  thrown  during  the  discnseion  of 
Dr.  Bryce's  paper  "  On  the  Granites  cS.  Arran."    The  autim 
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fMJnfaiiiukt  thftt  the  two  kinds  of  gnnito,  tiie  ooarae  and  the  finc^ 
in  that  islaod,  had  been  ernpted  a£  difierrait  periodB,  md  that  ths 
diSerence  in  their  textnie  aroae  from  the  diBerenoe  in  their  ages. 
This  view,  however,  ma  op{X)Bed  b^  Ur.  E.  A.  Wunacli,  who  had 
accompanied  Dr.  Bryoe  daring  his  ezplorataona,  and  preferred  to 
«xpliuin  the diffinxioea in  qnestion  by  me  differences  in  the  texture 
ot  the  original  strata  prerioofl  to  metamorphism,  a  view  which 
appeued  to  meet  with  genoal  Bnpport. 

"While  on  the  sabiect  of  Phyaical  Geology  we  may  refer  to  two 
papere,  by  Mr.  E.  Hull,  F.R.S.,  relating  to  the  North-Wcst  of 
England.  In  the  first  of  these  the  author  showed  that  the  Gar- 
boniferouB  "  sedim^tary "  rocks  originally  attained  in  the  neigh- 
bourhood of  Burnley,  along  the  Feodle  Itange,  a  thickness  greater 
than  in  any  other  part  of  Britain,  and  produced  Bectiona  of  the 
strata,  in  this  and  other  districts,  id  confirmatbn  of  his  views  on  the 
BOatli-east«rly  attenuation  of  the  Carbouiferons  "  sediioentary  "  stnta 
of  the  north  of  England.  Taking  four  sections  along  a  aouth- 
easterly  line  from  Fendle  Hill,  the  following  were  stated  to  be  the 
comparative  thicknesses : — 

I  NdiIIi  I  Boaih  Narlh  ! 

I     Uncubln.     I     LuKutalre.         Siaffufdahln.    I 


OMd-D)eaair«a  •  .  i 
UillBlone  Grit  ScriM  . 
Yoredole  Series . 


I       6.000        1 
'       1,000        I 


7,630 
2.S00 
S.000        I       2,000 


The  calcareous  memb^s  are  excluded  Irom  these  Bections,  as  having 
been  deposited  on  a  different  plan. 

In  his  second  paper,  Mr.  Hull  endeavoured  to  show  that  there 
were  three  consecutive  periods  of  disturbance  of  great  force  affecting 
the  Carboniferous  distriets  of  Lancashire.  The  first  and  the  earliest 
took  place  before  the  Permian  period,  and  produced  the  upheBval 
of  the  Lower  Oarboniferous  rocks  along  the  northern  boundary  of 
t^e  lAnoaahire  and  Yorkshire  coal-fields.  The  second  resulted  in 
the  separation  of  the  Lancashire  and  Cheshire  from  the  Toikshiie 
and  Derbyshire  coal-fields,  by  the  upheaval  of  the  Lower  Qurbcoi- 
fenras  rocks  along  "the  Backbone  of  England ; "  and  mirfit  be 
fr!^^  ^^  •=^<*®  •^  *•»«  Permian,  or  Palffiozoic  periodL  The 
third  had  produced  the  system  of  north-north-westerly  fcults  which 
traversed  the  coal-fielda,  as  weU  as  the  Permian  and  Triasdc  form- 
^A^^l  T^'  ™»  ^»*«™  of  disturbances  the  author  con- 
i»d«red  to  be  referable  to  the  dose  of  the  Jmaseic  period      The 
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direclionB  of  each  of  these  three  lines  of  disiarbBace  were  stated  to 
coneapocd  to  the  sides  of  a  triangle,  as  follows : — 

The  1st.  (Pre-Permian)  lay  in  a  direction  .     E.  20°  N. 
The  2nd.  (Pre-Triaasic)  „  .     North— Sontit. 

The  3id.  (Poet-JaraBsic)  „  .     NJ(.W. 

The  amonut  of  denndation  which  took  place  in  some  dietricte  c^ 
Lancashire  daring  the  first  period  was  shown  to  have  been  in  some 
cases  prodigious.  As  an  example:  according  to  the  calcnlaliona 
of  the  anthoi  and  Mr.  Tiddeman,  bis  colleagae  on  the  Geological 
Survey,  strata  no  lees  than  20,000  feet  in  thickness  were  swept 
away  in  the  vale  of  CUthero  before  the  Permian  period. 

Ad  intereetang  discnssion  took  place  in  reference  to  "  Eakers," 
vhich  is  a  name  given  to  those  Imes  of  gravel  fonnd  in  varions 
parta  of  Scotland  and  the  North  of  England.  Mr.  Milne-Home,  in 
describing  a  remarkable  one  in  the  valley  of  the  Firth  of  forth 
— which  is  clearly  indicated  on  the  Ordnance  map— compared  it 
.  with  certain  banks  found  by  sonndings  under  the  Straits  of  Dover, 
aa  shown  by  the  Admiralty  charts.  The  direction  of  these  sab- 
marine  banm  is  fonnd  to  correspond  with  that  of  the  tides,  and  Mr. 
Milne-Homo  suggested  that  the  Eskers  of  the  valley  of  the  Forth 
had  been  formed  when  that  valley  existed  as  a  strait  from  sea  to  sea 
across  Scotland,  along  which  the  tidal  cnnents  flowed. 

In  tracing  the  line  of  an  old  sea-torraca  inland  in  the  same  dis- 
trict,  Mr.  Mune-Home  stated  that  ite  surface  was  fonnd  to  ascend 
towards  the  interior  from  the  coast.  Sir  C.  Lyell  corroborated  this 
observation,  and  stated  tbatMM.Bravais  and  Martin  had  ascertained 
that  along  the  coasts  and  fiords  of  Norway  the  old  sea-beochee 
attain  an  elevation  inland  many  feet  higher  than  along  the  coast. 
In  order  to  account  for  this.  Sir  C.  Lyell  threw  ont  a  remarkable 
snggeetion.  Beferrii^  back  to  the  period  when  these  tenaces  were 
in  course  of  formation,  and  the  land  was  submerged  to  a  greats 
extent  than  at  present,  it  seemed  probable,  owing  to  the  proximity 
to  the  Olacial  Period,  that  the  mountains  of  the  interior  were 
covered  by  enormous  masses  of  snow,  which  would  exert  naturally 
an  attractive  power  on  the  waters  of  the  fiords,  drawing  them  up  to 
higher  levels  in  the  interior  of  the  coontry,  and  producing  a  cor- 
responding rise  in  the  position  of  the  old  beaches. 

Mr.  C.  W.  Peach,  whose  discovery  of  Lower  Silurian  foesilB  in 
the  limestones  of  iKiimess  led  the  way  to  the  reconstruction  of  the 
Qeological  map  of  the  Highlands  of  Scotland,  and  enabled  Sir 
Bodenck  Murchison  to  add  to  his  many  honouts  as  an  original 
explorer  by  the  establishment  of  the  Lanrentian  system  as  the  base 
of  the  British  formationB,  was  present  at  the  Section  C,  and  read  an 
interesting  paper  on  some  new  fimns  of  fishes  &om  the  Old  Bed 
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Saiubtone  of  Gutbneea.  Mr.  Pengelly,  F£S.,  the  leadcx  of  tha 
bond  engaged  in  the  ezploration  of  Kent's  CaTem,  Devonahire^ 
prodnced  additional  evidence  if  such  can  be  reqaiied,  that  man  waa 
a  oontempora^  vith  the  mammoth  in  the  Bhtiah  islaada.  Mx. 
George  Maw,  F.G.S.,  exhibited  Bome  rery  natore-hke  drawings  of 
the  (Wibrian  rocks  of  Llanberris  Pass,  lately  exposed  to  new  in 
the  new  railway-catting  connectiDg  that  pass  with  GamarTon,  In 
one  of  these  sections  an  apparent  nnconformity  was  obserraUe 
between  two  series  of  slate  locka,  which,  if  confirmed  by  snbseqnent 
inveetigatioQ,  will  prove  a  new  featnie  in  the  Geology  of  that 
district. 

We  regret  that  space  will  oot  allow  of  farther  obserrations- on 
BBTeral  interesting  papers,  each  aa  those  of  Dr.  Gollingwood  on  the 
ooal-bede  of  Formosa,  and  Dr.  0.  Le  Nere  Foster  on  the  Mines  of 
magnetic  iron-ore  near  Fhilipetadt  in  Sweden.  Bereral  papas  of 
Talne  reoeired  bnt  scant  attention,  owing  to  the  nomb^  which 
were  set  down  Ibr  reeding,  and  the  shottaees  of  the  time  which 
conid  be  allotted  to  them  for  the  pnrpose.  Shonld  this  oocnr  tm 
fntore  oocasions,  it  may  be  necessary  for  the  Committee  to  exercise 
discretionary  power  in  rejecting  some  conmimiicaticmfi  of  minor 
importance,  or  ancb  as  deal  witn  subjects  of  a  pnrely  speculative 
character,  in  order  that  due  time  may  be  given  to  those  of  a  more 
substantial  natnre,  and  which  contain  observations  now  to  Scienoe. 


Biology.    (Section  D.) 

Section  D  this  year  met  in  two  departments,  one  of  Zook^ 
and  Botany,  the  other  of  Anatomy  and  Physiology,  No  applica- 
tion was  made  for  an  Anthropological  department,  and  conseqnoitly 
no  such  department  was  formed.  The  authorities  of  Sectirai  E 
were  averse  to  the  formation  of  a  separate  Anthropological  depart- 
ment, becanse  Anthropology  forma  one  of  the  moat  attractive  and 
important  subjects  in  their  own  Section.  Kext  year  it  is  not  at  all 
improbable  that  Section  E  will  receive  a  new  title  indicatmg  this 
fiict,  and  Geography  will  very  properly  be  made  subordinate.  A 
misunderstanding  as  te  the  suppression  of  the  department  somehow 
or  other  arose  amongst  the  local  Anthropologists,  and  the  Dundee 
'  papers  contained  accounts  of  "  indignation  meetiogs"  and  an  "  An- 
thropological conference  "  to  be  presided  over  by  Dr.  Hunt.  Matters 
were,  however,  eventually  set  right  and  the  indignant  persomi 
acceded  to  the  arrongementa  of  the  Association.  Dr.  Boarpey, 
Sec.  B.8.,  Professor  of  Physiology  in  University  College,  Londtm, 
was  Preradent  of  the  Section,  aai  kept  to  the  department  of 
Physiology  and  Anatomy;  whilst  Mr.  Cfeorge  Busk,  F,B.S.,  toc^ 
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the  chaii  Id  the  department  of  ZooIoot  and  Botany.  Sir  John 
Lnbbock,  Mr.  Alfred  Wallace,  Mr  Qrwju  JefireyB,  ProfesBor 
Kewton  (Cambridge),  Professor  Balfonr  (£dmbtirgh),  Dr.  Hnghee 
Bennett,  Profeasora  Turner,  Michael  Foster,  (Maud,  Allen 
Thomson,  and  Di.  Bichardson  were  amongat  those  who  took  part 
in  the  diaenseions.  On  Thursday  morning  the  procee^gs  oj  the 
Section  were  commenced  by  on  address  from  the  President.  Dr. 
Sharpev  ^ve  a  very  interesting  account  of  the  recent  progress  in 
Physiological  Science,  alluding  to  new  discoveriee,  and  the  appli- 
cation  of  new  instmments  of  research.  He  dwelt  on  certain 
practical  mutters,  which  he  considered  of  great  importance,  such  as 
the  publication  of  records  of  progress,  and  of  good  and  careful 
illustrationB  to  memoiiB.  Besides  having  scientific  functions,  the 
British  Association  was  the  means  of  Ringing  together  men  in 
friendly  interconrse,  which  he  considered  one  of  its  most  important 
offices. 

Taking  the  reports  and  papers  as  we  have  done  before  in  order 
of  sabjecte,  we  commence  with  those  on  Genebal  Zoology  and 
Botany.  Mr.  Spence  Bate,  F.It.S.,  read  his  "Eeport  on  the 
Marine  Fanna  and  Flora  of  the  Southern  Coasts  of  Devon  and 
Cornwall."  He  submitted  lists  of  the  various  Mollusca,  Annelids, 
and  Fishes  which  had  been  obtained ;  his  own  attention  had  been 
directed  to  the  Crustacea,  of  which  he  described  some  new  spedes, 
and  some  highly  interesting  larval  forms. 

Mr.  Gwyn  Jeffreys,  P.E.St  read  his  fourth  report  "On 
Dredging  amon^  the  Zetland  Isles."  He  recorded  the  occor- 
rence  of  many  mteresting  forms  of  Mollusca ;  and  a  preliminary 
report  on  other  classes  of  marine  animals,  obtained  uj  him,  was 
furnished  by  the  Bev.  A.  M.  Norman.  Dr.  M'lntosh  stated  that 
Mr.  Jefireys  had  obtained  ibr  him  a  very  fine  lot  of  Annelida 
from  Shetland,  which  filled  118  bottles,  and  promised  to  be  one  of 
the  richest  collections  yet  obtained.  Mr.  Jefireys,  in  his  report, 
made  some  remarks  oa  the  large  size  attained  by  species  of  Mollusca 
when  living  in  boreal  seas,  as  compared  wifii  that  which  they 
exhibited  in  more  southern  latitudes :  he  also  drew  attention  to  a 
ferret's  tooth  and  some  fragments  of  bone  which  had  come  np  in 
the  dredge ;  they  had  especial  interest,  as  hones  were  hardly  ever 
found  in  this  way,  and  opened  up  the  question  of  the  corrosive 
action  of  the  sea  and  its  relation  to  the  preservation  of  bones  in  a 
heal  condition.  Mr.  Busk  considered  this  as  a  very  important 
inquiry  in  relatum  to  the  antiquitv  of  man ;  and  suggested  that 
experiments  should  be  made  as  to  the  time  and  coudittons  of  cot^ 
rosion  by  the  sea.  Dr.  Giinther  drew  attention  to  the  occunenoe 
of  some  Madeiian  species  of  fish  amongst  those  obtained  oS  Shetland. 
He  conld  only  account  for  their  presence  by  the  existeiice  of  a 
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ciunent  numing  ap  firom  the  Ifttitnde  of  Madeira  along  the  west 
ooaet  of  Iceland,  and  bending  eaatwaids  towards  Scandin&via. 

Dr.  M'lntoeh  read  some  notes  on  Annelids  from  the  Helsides, 
obtained  by  Mr.  Jaffieys  last  year,  amongst  vhicb  were  some  new 
and  interesting  forms.  The  eame  gentleman  also  read  a  paps 
"  On  the  Marme  Fauna  of  St.  Andrew's,"  which  he  had  nuwt 
carefoUy  explored.  To  the  Annehds  and  Tnrbellarians  he  had 
Bpecially  devot«d  his  attention,  and  he  exhibited  some  eu^oisitely 
finished  drawings  of  these  animals,  which  were  highly  eulogized  by 
Mr.  E.  W,  OooEe,  EA.,  who  was  present.  He  had  obtained  104 
species  of  Annelids  and  Turbelkrians  from  St.  Andrew's,  of  which 
seTeral  were  new  to  Britain,  and  some  new  altogether. 

Dr.  Cnthhert  Collingwood  had  no  lesa  than  five  papers  tm 
marine  nnimftls,  which  he  had  briefly  obserred  in  his  recent  Toyage 
to  the  Chinese  seas.  They  were  as  follows :  "  On  Pelagic  Floating 
Atiimftln  observed  at  8ea ; "  "  Notes  on  Oceanic  Hydrozoa ; 
"  Obeerrationa  on  the  Habits  of  Flying  Fish ; "  "  On  Trichodefiminm, 
or  Sea-dnst; "  and  "  On  some  remarkable  Marine  Animals  obserred 
in  the  China  Seas."  These  papers  were  chiefly  interesting  aa 
oontaining  personal  obseirationB  on  the  habits  of  the  creatures 
mentionecC  Dr.  Collingwood  had  a  large  collection  of  specimens 
in  spirits  which  he  submitted  to  ezaminalaon. 

Dr.  Spencer  Cobbold,  in  a  paper  "On  the  Entozoa  of  the 
Common  Fowl  and  of  Game  Biros,  gave  his  reasons  for  believing 
that  the  grouse  disease  was  not  in  any  way  due  to  the  presence  of 
Entozoa.  He  described  the  epecies  of  flat,  round,  and  tape-vrorms, 
which  are  to  be  found  in  these  Inrds.  His  paper  caused  some 
discussion,  in  which  the  Bev.  H.  B.  Tristram  and  Mr.  Busk  agreed 
in  condemning  the  destruction  of  birds  of  prey  by  the  game-keepers. 
Falcons  and  hawks  act  as  nature's  police,  and  check  the  spread  of 
disease  and  epidemics  amoi^st  biras  by  killing  off  the  weakly 
individuals  of  a  covey. 

Mr.  C.  W.  Peach,  a  veteran  zoologist  who  has  done  very  much 
good  work  in  dredeing  and  exploring,  read  a  paper  "  On  some  New 
British  Naked-eyed  MedusK ; '  and  another  "  On  the  FructificstioD 
of  Griffithsia  Corallina,"  found  by  him  in  Shetland. 

Professor  Alfred  Newton  read  a  "  Supplement  to  the  Eeport  on 
the  Didine  Birds  of  the  Mascareno  Islands."  The  grant  given  by 
the  British  Aasociation  had  been  spent  by  Prof.  Newton's  brother 
in  the  most  satisikctory  way,  for  he  had  before  him  almost  complete 
skeletons  of  the  Dodo  of  the  Isknd  of  Rodriguez, — the  Solitaire. 
When  the  skeleton  of  the  Didus  ineplue  of  Ma^gascar  had  become 
known  such  a  very  short  time  since,  it  was  highly  satis&ctery  to 
obtain  such  complete  evidence  with  regard  to  this  allied  species. 
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Legnat,  who  figured  the  bird  some  two  bandied  years  eince,  men- 
tioned that  at  the  tip  of  the  wing  was  a  hard  Imob,  as  big  as  a 
mtuiket  bell,  with  which  the  bird  cotild  Btrike.  The  bonee  obtained 
by^  ProfeesoT  Kewton  completely  confirm  this  account,  for  a  laige 
bony, knob  is  present  on  the  &ee  end  of  each  wing-bone.  Professor 
Newton  consiaerB  that  his  new  material  qnite  jo^fles  the  estaUiah- 
ment  of  the  gennd  FezophapB,  proposed  by  Strickland  on  the  very 
slender  evidence  he  had  at  hand  a  few  years  mnce.  The  Dodo  of 
B^nnioD  yet  remains  to  be  investigated,  and  the  French  natnralista, 
it  is  hoped,  will  search  ont  its  remains.  Mr.  Bosk  remarked  on 
the  wanton  deetmction  of  the  Dodo  by  men,  and  animadverted  on 
similar  deetmction  of  rare  animals  and  birds  in  our  own  conntry. 
Prof.  Newton  believed  that  the  Dodo  in  Bodrignez  had  been  de- 
stroyed by  the  herds  of  pi;^  which  the  sailors  had  left  there, — a  fat 
awkward  bird  like  the  Dodo  wonld  have  bnt  small  chance  against  a 
hungry  boar. 

There  was  a  fair  number  of  papers  on  the  occurrence,  &o.,  of 
Tarions  plants.  Mr.  Garmthers,  of  the  Britiah  Musenm,  read  a 
paper  on  "  The  British  Fossil  Gycadefe,"  in  which  he  described  some 
new  genera  and  species,  and  pointed  ont  the  relation  of  the  fossil 
Cycads  to  hving  planUi. 

Passing  on  (as  our  space  compels  xia  to  do)  we  come  to  papers 
on  AsATOWt. 

Dr.  Anton  Dohni,  ctf  Jena,  made  a  highly  intereeting  commnni- 
cation  "  On  the  Morphology  of  the  ATtnr(^x>da."  He  was  only 
able  briefly  to  give  the  results  of  scoae  extended  researches  in 
which  he  bad  been  seeking  to  adopt  the  Darwinian  hypothesis  as 
a  basiB  of  classification.  He  believed  that  all  Omstaoea,  Insects, 
Arachnida,  &c,  could  be  traced  to  a  single  parent  fornix  which  they 
each  reproduoed  at  one  or  other  period  of  development ;  this  form 
vas  identical  with  the  larva  of  Cimpedes ;  and  he  gave  it  the  name 
Archizoea.  All  Arthropods  had  originally  sprung  from  such  a 
parent;  and  he  endeavoured  to  show  ft^tber  bow  the  various 
groups  of  that  sub-kingdom  were  related  in  their  desc^it.  GlasEdfi- 
cation  means  a  genealogical  tree  to  the  disciple  <^  Darwin ;  and  the 
doctrine  of  "  types  "  to  him  becomes  int«Uigible.  Six  John  Lubbock 
and  Mr.  Spence  Bate  discussed  certain  parts  of  the  paper,  at  some 
length. 

Sir  J(din  Lubbock  read  a  paper  "  On  Some  Points  in  the 
Anatomy  of  the  Thysanura."  Sir  John  has  been  working  for  soma 
time  at  the  Spring^tils,  on  the  British  forms  of  which  group  he  ia 
preparing  a  monograph  for  the  Bay  Society.  Home  of  t^  drawings 
for  this  work,  very  beautifully  coloured,  were  shown. 

Mr.  E.  Bay  Lankester  described  acone  new  and  important  points 

Uigilized  by  Google 


680  Meeting  of  ike  British  Attoeiaium.  [OeL, 

in  tlie  "  An&tomT  of  the  Limpet ;"  which  he  had  been  inTestigatiDg 
with  Profaeor  KoUeeton,  of  Oxford. 

ProfesBOt  Turner,  of  Edinburgh,  read  a  "  Contribution  to  the 
Anatom;  of  the  Pilot  Whale."  He  described  the  aoatomj  of  the 
stomach,  the  distribution  of  the  great  arteries  which  arise  mim  the 
arch  of  the  aorta,  and  some  features  in  the  cervical  vertebne  of  a 
mecimen  which  he  had  dissected  during  the  spring  and  aamnier  of 
uiia  year.  The  stomach  of  the  pilot-whale  was  compared  with 
that  of  the  porpoise,  and  it  was  pomted  out  that  in  the  fonner  a 
greater  uuml>er  of  compartments  existed  than  in  the  latter. 

Sir  Duncan  Gibb  read  a  paper  "  On  the  Influence  of  Pendency 
of  the  Epiglottis  upon  Mankind  at  large."  He  had  found  that 
about  eleven  per  cent,  of  Europeans  had  the  epiglottis  hanging 
down  orer  the  windpipe  instead  of  erect;  and  he  beliered  that 
Huch  a  condition  prevented  cleamees  in  singing  and  speaking,  and 
also  produced  a  sluggishness  of  disposition,  in  consequence  of 
retar^tion  of  respiration.  Of  280  Asiatics  (male  and  female) 
examined  by  him,  all  had  a  more  or  lees  pendent  epiglottis,  which 
yne  a  very  startling  fact ;  and  was  probably  connected  mtix  their 
incapacity  toir  fine  smging. 

Fiofeesor  Allen  Thomson  exhibited  some  "  Microecopical  Pre- 
parations of  the  Cochlea,  of  the  Betina,  and  of  Teeth  of.Foesi] 
Fishes."  He  made  a  very  important  suggestion  at  the  same  time. 
liemhem  of  Section  I>  had  ^ten  found  the  inconvenience  of  ex- 
hibiting their  microecopical  specimens  on  the  platform  of  the 
meeting  room,  where  proper  attention  could  not  be  paid  to  them, 
nor  discusmons  entered  upon  in  a  satisfactory  way.  He  proposed 
that  at  the  next  meeting  of  the  Association  a  room  should  be  set 
apart  for  microscopes,  where  members  could  examine  specimens  at 
their  leisure,  and  confer  with  one  another  concerning  toem ;  other 
specimens  of  microscopic  anatomy  were  exhibited  by  Profeeaor 
Cleland,  Professor  Turner,  and  Dr.  M.  Foster. 

We  come  now  to  the  third  head  under  which  we  arrange  the 
papers  read,  v».  Fhybioloot,  the  reason  why  Btmctures  and  spedea 
exist,  and  how  they  exist. 

iir.  Wallace  had  a  meet  interesting  paper  "  On  the  Ration 
between  Sexual  Differences  of  Colour  and  the  Hode  of  Nidification 
in  Birds."  He  ran  over  in  detail  the  principal  species  of  birds, 
having  the  female  as  beautiful  and  brilliant,  or  aa  conspicuous  as  the 
mala  In  cases  where  the  female  has  this  conspicuous  appearance, 
the  nest  always  conceals  the  female,  and  in  cases  where  the  female  is 
of  a  dull  colour,  the  nest  exposes  a  considerable  portion  of  the  sitting 
bird.  When  the  male  bird  is  less  brilliant  than  the  female,  it  » 
found  that  the  male  performs  the  duties  of  incubation.  There  thus 
seems  to  be  a  coimection  between  the  colour  of  the  different  sexea 
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of  birds  Emd  the  sitting  over  the  oggs.  There  are  some  exceptions 
to  this  generalisation,  bnt  they  can  be  easily  explained,  for  these  are 
generally  protective  coloiira.  Mr.  Wallace  conffldered  that  Darwin's 
principle  of  natural  selection  most  aptly  explained  this  connection 
of  colour  and  nests. 

Mr.  K  Bay  Lanbeeter  drew  attention  to  the  "  Boring  of  Lime- 
stone by  Annelids  "  in  a  brief  paper.  He  stated  that,  in  the  dis- 
cussions concerning  the  boring  of  Molluscs,  no  reference  had  been 
made  to  the  boring  of  Annelida— indeed,  ^ey  seemed  to  be  qoite 
unknown — and  bronght  forward  two  cases,  one  by  a  worm  called 
Leucodore,  the  other  by  a  Sabdla.  Leucodore  is  very  abimdant 
on  some  shores,  where  bonlders  and  pebbles  may  be  found  worm- 
eaten  and  riddled  by  them.  Only  stones  composed  of  carbonate  of 
lime  are  bored  by  them.  On  coasts  where  snch  stenes  are  rare, 
they  ore  selected  and  all  others  are  left.  The  worms  are  quite  soft, 
and  armed  only  with  homy  bristles.  How,  then,  do  they  bore? 
Mr.  Lankester  maintained  that  it  was  by  the  carbonic  acid  and 
other  acid  excretions  of  their  bodies,  aided  oj  the  mechanical  action 
of  the  bristles.  The  selection  of  a  material  soluble  in  these  acids 
is  most  noticeable,  since  the  softest  chalk  and  the  hardest  lime- 
stone are  bored  with  the  same  &cihty.  This  can  only  be  by 
chemical  action. 

Dr.  Mintosh  described  a  series  of  "  Experiments  with  Poisons, 
Ac,  on  yonng  Salmon,"  in  which  he  detailed  the  action  on  the 
heM^,  &c.,  of  Aconite,  Digitalis,  Chlorine,  and  other  poiscms. 

Dr.  Ogilvie  described  the  "  Adaptation  of  the  Stmctnre  of  the 
Shell  ol  the  Bird's  "E^a  to  Bespirstion."  He  pointed  out,  in  dia- 
grams of  various  egg-shells,  the  existence  of  pores  similar  to  the 
atomata  of  the  leaf  of  a  floating  water-plant,  the  resemblanfie  be- 
tween which  structure  and  an  egg-shell  is  very  remarkable. 

Dr.  B.  W.  Bicbardaon  had  three  papers, — one,  his  "Beport 
on  Methyl  Compounds,"  in  which  he  described  the  physiological 
action  of  several  bodies  allied  to  Chloroform,  and  recommended  the 
Bichloride  of  Ethylene  as  a  snbstitnte  for  that  aniesthetic.  In 
another,  "  On  the  Coagulation  of  the  Blood,"  he  renounced  the 
Ammonia  theory,  which  hs  put  forward  some  years  since,  and  for 
his  essay  on  which  he  gtdnea  the  Astley  Cooper  jirize  medal.  He 
now  snbstitntes  another  hypothesis  connected  with  some  peculiar 
notions  of  his  own  on  heat.  In  a  third  paper,  he  described  some 
"  Efiecte  produced  by  applying  extreme  Gold  to  certain  Parte  of 
the  Nervous  System.      By  means  of  1: 


s  System.  By  means  of  his  Ether-spray  appa 
froze  his  arm  and  produced  aiuesthesia ;  he  also  produced  torpor  in 
a  frog  by  freezing  the  brain ;  and  he  deecribed  experiments  in 
which  he  had  frozen  various  parte  of  the  Jorain  in  birds — the  freez- 
ing acting  as  effectually  as  excision,  or  even  mote  so.     The  i«ther- 
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spray  might,  he  considered,  vithtmt  doaht,  be  madd  &  tbIusUb 
means  of  research  in  this  maimer. 

Dr.  Q.  Bobinson,  in  a  paper  on  "  Certain  Effects  of  the  Concen- 
trated Solar  Bays  npon  the  TlBsnes  of  Liring  Animals  immeraed 
in  Water,"  tried  to  show  that  it  was  not  ^e  calorific  effect  hy 
which  aquatic  animals  were  killed  when  placed  in  a  focns  of  snn 
light,  bat  some  other  actinic  oi  electric  action. 

Prufeseor  Hughes  Bennett  read  two  papers,  one  being  an 
account  of  "  New  InTestigations  to  determine  the  Amonnt  of  Bile 
secreted  by  the  LiTer  ;"  the  other,  on  "  Protagon,"  a  body  which 
may  be  obtcuned  by  treating  yolk  of  egg  with  alcohol — the  chemical 
composition  Dr.  Bennett  does  not  appear  to  know.  This  Frota^n 
when  placed  in  water  assnines  "  ceU-tbrms,"  and  re-acts  with  acids 
and  other  re-agents,  as  many  cells  do. 

Mr.  E.  Bay  Lankester  read  a  paper  on  "  01»ervations  with  the 
Spectroscope  on  Animal  Sabetances,  and  obtained  a  grant  of  151. 
to  eootinae  his  researches. 

Other  Physiological  papere  were,  W  Dr.  Polli, "  On  the  Antiseptic 
Properties  of  the  Sulptiitea ; "  by  Mr.  "WesleY  Bennet,  "  On  the 
InSnencs  of  Fluids  on  the  Body ; "  by  Mr.  Wentworth  Scott,  "  On 
the  presence  of  Quinine  and  other  Alkaloids  in  the  Animal 
Economy;"  by  Mr.Diiim,"OnthePhenomenaof  Iiifeand  Mind;" 
and  by  Mr.  Melville,  "  On  Life — its  Nature,  Origin,  &g."  The  last 
two  papers  were  highly  metaphysical,  and  called  forth  considerable 
discoBSion,  thongh  haxdly  nghtly  belonging  to  Physical  Science 
at  an. 

We  now  have  briefly  to  mention  certain  papers  read  which  are 
of  considerable  import^ce,  and  come  under  our  fourth  heading  of 
PBicncAL  papeis. 

They  are — Mr.  Andrew  Mnrray, "  On  the  Future  Administration 
of  the  Natural  History  Collections  of  the  British  Museum ; "  Mr. 
W.  Brown,  "  On  the  Claims  of  Arboriculture  as  a  Science  ; "  Dr. 
Lander  Lindsay,  "  On  the  CooBerration  of  Forests  in  our  Colonies ; " 
"On  Xiicben  Growth  as  a  Criterion  of  the  Age  of  Prehistoric 
Structures ;"  "  On  Lichen  Growth  as  Detrimental  to  Forest  and 
Fruit  Trees ; "  "  On  Plant  Acclimatization  in  Scotland,  with  special 
reference  to  New  Zealand  Flax ;"  Dr.  Griersou,  "  On  the  Deetruction 
of  Plantations  at  Drumlanrifl  by  a  species  of  Vole ; "  EeT.  H.  B. 
Tristram,  "  On  the  Zoological  Aspects  of  the  Grouse  Disease ; "  Sir 
James  E.  Alexander,  "  Cta  the  Freserration  of  Fishing  Streams." 
Mr.  Mnrray  advocated  the  appointment  of  a  single  Crown  minister 
who  should  bo  responsible  for  the  management  of  the  J^ritish 
Museum,  mstead  of  the  irresponsible  hoard  of  trustees  who  govern 
it  now  aiid  who  cannot  be  got  at.   He  also  advocated  the  e- 
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of  duplicates  and  the  better  payment  and  increase  in  nombets  of 
the  at^ff  of  cnratore.  Mr.  Wallaoe,  ^Sx.  Bosk,  Mr.  Carmthers,  and 
otberB  took  part  in  a  highly  irttereBting  discnssioQ  which  followed, 
nearly  all  were  opposed  to  the  exchange  of  duplicates,  bat  agreed 
with  Mr.  Morray  in  most  other  respects. 

Mr.  Busk,  in  remarking  on  the  papers  telatmg  to  Arboriculture, 
mentioned  the  fact  that  (Gibraltar  and  Malta  suffered  from  want  of 
water  simply  becanaa  the  trees  had  been  cut  down.  This  was  also 
the  case  in  Spain,  and  the  importance  of  this  matter  cotild  hardly 
be  oTereetinmted.  Foreign  governmeutB  had  taken  the  matter  in 
hand,  and  the  art  of  the  "  foreater  "  was  carefully  studied  abroad. 

Mr.  Tristram,  in  hia  paper,  drew  attention  to  the  folly  of  de- 
stroying birds  of  pr^,  smce  they  checked  the  spread  of  disease 
amoag  game-birds.  The  Duke  of  Bnccleuch  and  Sir  John  Ogilvy 
concurred  with  the  reverend  gentleman,  and  considered  that  the 
game-laws  ought  to  be  extended  to  Termiu  in  order  to  ensure  the 
preeerration  of  game.  It  is  to  be  noted,  however,  that  if  there 
were  no  game-preserving  at  all,  there  would  be  no  epidemics  among 
game-biids. 

Sir  James  Alexander's  paper  related  chJefiy  to  the  local  arrange- 
menta  in  Scotch  Salmon-nvets. 

Among  the  grants  of  money  obtained  by  Section  D,  is  one  of 
100!.  to  Sir  John  Lubbock,  to  assist  in  the  preparation  of  the 
'  Zoological  Becord,'  of  which  we  have  bad  to  speak,  so  well  before 
in  these  pages. 

A  recommendation  on  the  management  of  the  Katnid  History 
CoUeotionfl  of  the  British  Museum  vras  also  forwarded  to  the  Par- 
liamentary Committee  by  Section  U. 


Gboobafht  AMD  Ethkoloox.    (Section  E.) 

This  Section  sat  on  five  days,  from  Thursday,  September  5,  to 
the  Tuesday  following,  including  Saturday,  when  every  other  Sec- 
tion adjourned  for  the  excursions.  The  place  of  meeting  was  the 
Great  Hall  of  the  new  Albert  Institute  (of  which  Mr,  Scott  is  the 
architect),  a  fine  Bpartment,  with  a  very  beautiful  and  simple 
Gothio-aiched  roof,  but  so  ill-adapted  for  hearing  that  only  one 
or  two  speakers  with  exceptiomuly  powerful  voices  were  ever 
audible  beyond  the  centre  of  the  room.  As  is  usually  the  case, 
this  Section  was  better  attended  than  any  other,  although  the 
acoustic  deficiencies  of  the  Hall  prevented  it  from  being  so  weU  filled 
as  it  otherwise  would  have  been.  The  first  meeting  was  particularly 
well  attended  to  hear  the  President,  Sit  Samuel  Baker,  deliver 
his  opening  address,  he  being  almost  the  only  man  present  at  this 
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meeting  of  the  ABBociation  who '  excited  any  aunsoal  inteieBt,  or 
.  could  aspire  to  the  reputation  of  a  "  lion." 

Eray  one  must  have  noticed  the  tendency  of  many  speakers  at 
Dundee  to  adapt  themselvee  to  the  prevalent  theological  opinions  of 
the  Scottash  people,  and  certainly  either  Sir  Samael  Baker  has 
mach  narrovrei  viewa  on  theee  Buhjects  than  most  men  of  snch  a 
vide  experiaice  of  life,  or  he  illustrated  in  a  remarkable  manner 
that  capacity  of  being  "  all  things  to  ail  men,"  which  is  perhaps  an 
essential  part  of  a  sncceasfiil  travellei's  character.  His  address  was 
a  long  one,  oocnpying  three  qnarters  of  an  hour  of  rapid  speaking. 
It  was  well  writtfoi  and  eloquently  delivered,  and  though  a  csptioas 
critic  might  object  that  it  oontamed  too  frequent  references  to  his 
own  travels  and  too  much  glorification  of  the  Boyal  Geographical 
Society,  it  was  always  interesting  and  sometimes  instrucitdTe,  A 
few  extracts  vrill  best  illustrate  tiiose.  references  to  religion  which 
were  ao  frequently  indulged  in,  and  which,  however  qnestionable 
in  point  of  taste,  were  well  received  by  the  local  portion  of  his 
audience. 

"  Theolf^  is  closely  int«rwoven  with  the  study  of  Gec^iaphy ; 
the  history  of  man  from  the  remote  beginning  is  linked  with  a 
description  of  the  creation  of  the  world,  when  God  said — 'Let-  us 
make  man  in  our  own  image.'  From  that  time  the  very  elements 
of  our  creed  are  connected  with  particular  positions  upon  the 
earth's  Burfaca  The  most  important  events  tlut  have  infloenoed 
the  march  of  civilization  and  the  spread  of  Christianity  have  oc- 
curred in  certain  places  that  throw  intense  interest  upon  the  science 
of  geography.  The  wanderings  of  certain  nomadic  tribes  seeking 
for  new  pastures  for  their  flocks  have  brought  to  light  new  countries, 
and  have  implanted  new  religions.  The  arrival  of  Abraham  from 
Chaldee,  the  simple  Arab  chieftain  with  his  followeiB,  who  settled 
in  a  new  country,  laid  the  foundation  of  our  Jewish  history,  fol- 
lowed by  those  uiighty  events,  at  distant  intervals,  the  ^odus 
from  Egypt,  the  building  of  Jerusalem,  the  birth  of  Christ,  the 
Boman  conquest ;  until  at  length  by  the  victories  of  Cfesar,  the 
West  was  rescued  from  its  savagedom,  and  the  road  was  opened  to 
Great  Britain,  to  be  followed  by  the  light  of  truth.  All  tnis  won- 
derinl  train  of  progreesioii  is  baaed  on  geography." 

The  papers  r^  on  the  first  day's  sitting  were  very  inferior 
and  nninterestiag,  and  excited  very  httle  discussion.  One  by  Captain 
Maury  on  the  "  Physical  Geography  of  Nicaragua,"  repeated  those 
viewa  on  the  "  great  equator!^  cloud-ring,"  which  are  to  be  found 
in  his  published  works,  aud  have  so  fr^uently  been  explained  in 
public.  Mr.  Orawfurd'B  paper  on  the  "  AnstTaUan  Aborigines"  was 
no  doubt  a  useful  summary  for  visitors,  to  whom  his  ideas  and 
style  were  novelties,  but  contained  nothing  worthy  of  a 
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On  Friday  Sir  Koderick  Mnrchiaoii'a  promised  e]q)OBitioii  of  hia 
views  reepectmg  LivingstoQe's  fate,  attracted  a  crowded  aadienee 
and  excited  tnadi  interest.  He  went  orer  a  great  deal  of  gronnd, 
^ving  a  general  sketch  of  the  discoveries  of  Burton,  Speke,  and 
Baker,  and  arguing  that  on  general  grooads  it  was  not  l^y  that  ■ 
a  man  like  Livingstone,  who  had  gone  across  A^ca  on  foot,  with 
no  assistance  except  firom  natives,  slionld  &il  on  an  expedition 
in  which  he  was  assisted  by  Grovemment  and  backed  by  the  Boyal 
Geographical  Society.  This  argnment,  however,  is  transparently 
weak  (smee  no  precantions  can  gnard  a  man  in  a  strange  country 
from  the  attacks  of  the  natives),  and  Sir  Roderick  therefore  lays 
most  stress  on  the  known  bad  character  of  Mousaa,  the  Johanna 
man,  who  is  the  sole  witness  to  the  fact  of  Livingstone's  murder, 
and  on  his  having  given  two  inconsiBtent  versions  of  the  stoi^.  Sir 
•  yamnel  Baker,  on  the  other  hand,  whose  knowledge  of  African 
character  and  habits  can  hardly  be  disputed,  admits  that  Moussa, 
like  most  natives,  is  a  great  liar,  bat  says  that  it  is  for  this  very 
reason  he  believes  him.  The  paradox  is  easily  explained.  The 
natives  are  skilfdl  and  artistic  liars,  and  one  of  the  canons  of  their 
art  is,  never  to  tell  a  lie  of  which  yon  may  be  any  day  convicted. 
No  native  would  ever  nm  away  from  bis  European  master,  and 
exculpate  himself  by  saying  he  saw  him  murdered,  because  the  very 
next  day  or  week  his  master  might  return  and  convict  him  of  a  lie, 
as  well  as  of  cowardly  desertion.  From  the  nature  of  the  country 
and  the  character  of  its  inhabitants,  the  &ct  of  a  traveller  being 
murdered  by  them  is  in  itself  probable,  and  when  his  chief  native 
guide  says  he  saw  it  done,  the  evidence  is  to  be  relied  on,  because 
it  would  be  too  inartistic  and  easily  disproved  a  &Isebood  for  a  clever 
native  to  be  guilty  of. 

The  only  other  papers  that  were  of  any  interest  this  day  were 
those  on  Pjeatine,  by  Oaptain  Wilson,  of  the  Palestine  Fxploration 
Fund,  Lieutenant  Anderson,  and  the  Bev.  H.  B.  Tristram;  but 
they  contained  little  matter  of  note  beyond  an  account  of  the  pro- 
gress in  mapping  the  country  round  Jemsalem,  and  the  discovery 
of  some  fine  architectural  remains,  and  the  Systran  of  aqueducts  by 
which  the  city  was  supphed  with  water. 

On  Saturday  Mr,  Crawford  did  his  best  to  supply  both  instruc- 
tion and  amosement  to  those  who  did  not  go  on  the  ezcnrsions,  by 
reading  three  papers,  all  of  which  excited  some  diacnssion.  The 
Jirst  was  on  the  Antiqmty  of  Man,  and  was  a  resum^  of  the  main 
arguments  on  this  subject,  interspersed  with  Mr.  Crawfurd's  pecnliar 
views  on  language  and  on  the  dependence  of  man's  mental  and 
physical  condition  on  the  country  he  inhabits.  He  adverted  to  the 
evidence  of  a  high  civilization  at  a  very  early  period  afforded  by 
the  pyramids  of  Egypt,  which  the  best  authors  considered  to  be 
more  than  5,000  years  old ;  to  the  unknown  antiquity  of  the  distaff 
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and  ttie  locoa ;  and  to  the  proof  afforded  by  kngm^  of  the  Temote 
origin  of  mankiDd. 

Sir  John  Lnbbock  showed  that  Mr.  Crawford  had  nndeistated 
the  nmnber  of  actual  reraaine  of  man  which  had  boeo  found  in  such 
positioDfi  as  to  ehow  that  thej  were  contemporary  with  extinct 
animals,  coeval  with  the  makers  of  the  most  ancient  fimt  implements, 
and  of  Buch  a  high  antiquity  that  the  period  of  actual  history-  sinks 
into  comparative  insignificance.  He  coacladed  bj  remarking  that 
it  had  been  said  that  certain  papers  had  been  refused  at  this 
meeting,  because  the  British  A^ociatiou  did  not  wiah  to  excite 
feelings  of  hostility  on  the  peut  of  the  people  of  Dundee, — ^hnt  he 
thought  that  the  paper  to  which  they  had  just  listened  was  a  very 
good  answer  to  any  remark  of  that  kind.  He  was  quite  sure  that 
Tery  few  people  would  sappose  that  the  British  AsBociation  would 
pay  so  bad  a  compliment  to  the  mhabitaiits  of  ilii.i  poi't  of  oar 
island  Bs  to  suppose  that  they  would  meet  with  a  didcrent  reception 
here  &om  that  which  they  were  accustomed  to  meet  with  elsewhere 
in  discussing  such  qnestbns,  and  it  was  a  rery  bad  oompUmeut, 
either  to  the  people  of  Dondee  or  to  the  members  of  the  British 
Association,  to  suppose  that  these  interesting  oud  important 
questions  could  be  djscnssed  in  auy  other  spirit  than  that  in  which 
they  had  been  ventilated  in  other  parts  of  Great  Britain. 

Dx.  Hurt  ejected  to  Mr.  Grawfurd's  statement  that  the  earlMet 
men  were  speechless,  and  said  that  he  could  not  apply  the  term 
"man"  to  a  race  of  beings  without  speech.  He  also  adrerted  to  the 
fiict  that  Buusen,  a  great  authority  in  lavour  of  the  unity  of  man, 
had  said  it  was  utteny  impossible  to  explain  it  in  less  than  twenty 
thousand  years.  Mr.  Crawford  caused  some  amusement  in  hia 
reply,  by  stating  that  all  the  iaata  relating  to  the  geological  history 
of^man  which  Sir  John  Lubbock  had  criticized  were  taken  out  of  Sir 
John  Lubbock's  own  book,  and  concluded  with  his  usual  ridicole  of 
the  "  xadtj  "  theory. 

Mr.  Crawtod's  next  paper  was  on  "Skin,  Hair,  and  Eyes  as 
Tests  of  the  Bacee  of  Men. '  Of  these  he  seemed  to  think  the 
colour  of  the  skin  was  the  most  important,  while  Dr.  Hunt  main- 
tained that  the  character  of  the  hair  was  extremely  valuable,  and 
both  agreed  that  we  have  yet  no  evidence  whatever  as  to  the  causes 
which  have  produced  these  peculiarities,  although  they  were 
certainly  not  the  effects  of  climate  alcne.  The  only  attempt  at 
generalization  was  made  by  Dr.  Hunt,  who  stated  that  "  a  dark 
colour  of  hair  and  eyes,  combined  with  curly  hait,  was  always  a 
mark  of  mental  inferiority,"  and  challenged  anyone  to  bring  forward 
an  exception. 

Mr.  Crawford's  last  paper  was  on  a  subject  of  which  the 
popular  knowied^  is  very  scanty : — "  The  supposed  Aborigines  of 
India  as  distinguished  from  its  Civilized  Inhabitants."   ' 


by  Google 


1867.]  Qeoffra^y  and  Ethndogy.  687 

"  In  many  parte  of  India  there  ezisted,"  he  said,  "  mde  and 
even  Bavage  tribee,  differing  widely  in  maimera,  customs,  religion, 
and  not  nn&eqnently  even  in  language,  from  the  great  bodj  of 
the  ciTihzed  inhabitants.  People  in  that  state  of  society  were 
fonnd  only  in  hilly  oi  monntamons  districts,  more  or  lees  inac- 
cessible, and  by  theii  comparatiTe  sterility  holding  oat  little 
temptatioa  to  conquest  and  occupation.  They  were  never  seen  in 
the  fertile  and  well-watered  alluvial  valleys  of  the  great  rivers, 
which,  on  the  contrary,  were  inhabited  by  civilized  nations,  however 
differing  among  themselves  in  mannets  and  language.  Linguists 
and  craniologists  had  invented  a  theory  to  »ccoT:nt  for  this  state  of 
things,  which  supposed  the  rude  mountaineers  to  be  the  sole  abo- 
rigines of  India,  while  it  imagined  the  civil'zed  inhabitants  to  be 
intrusive  strangers,  who  in  a  remote  antiquity  invaded  India,  con- 
quered it,  and  settled  in  it  under  the  imposed  names  of  Aryans  for 
Korthem,  and  Turanians  for  Southern  India."  This  view  appeared 
to  him  utterly  groundless,  and  he  went  into  a  lengthy  description 
of  the  history  of  the  people,  tlieir  manners  and  mode  of  life,  and 
quoted  sereial  accounts  of  the  several  tribes,  in  order  to  r^t«  the 
view  which  he  had  mentfoned.  After  an  elaborate  paper  he  con- 
cluded :— "  The  mind  may  safely  carry  ns  back  to  a  time  in  which 
the  social  state  of  India  was  similnr  to  that  of  America,  when  the 
civilized  tribes  were  few  in  number,  and  the  wild  or  savage  formed 
tiie  majority.  The  Hindu  is,  beyond  all  question,  a  &r  more  highly 
endowed  race  of  man  than  the  Bed  man  of  Aokerica ;  and  civilization 
would  probably  spring  up  earlier,  at  more  points,  and  attain  a 
higher  maturity  in  India  than  it  did  in  America.  We  may  even 
point  at  the  locslitieB  in  which  civilization  is  most  likely  to  have 
Lad  its  earliest  seats.  Separate  and  independent  civilizations  would 
probably  spring  up  in  the  plains  watered  by  the  '  Five  Bivers,'  in 
the  upper  valleys  of  the  Jumna  and  Ganges,  in  the  central  and  in 
the  lower  vaJley  of  the  Ganges,  and  in  the  valleys  of  the  rivera  of 
Southern  India,  such  as  that  of  the  Nerbudda,  the  Godavery,  the 
Eigtna,  the  Cavery,  and  the  I^ptee.  These  nascent  civilizations 
would  be  independent  of  each  other,  and  fbi  a  long  time  be  as 
unlmown  to  each  other  as  were  the  Mexican  and  Peruvian.  All 
this  most  probobly  bagoened  longbefore  there  was  an  Aryan inva- 
Biou,  or  a  rehgion  of  Bramah.  The  state  of  India  at  such  a  time 
would  be  a  parHllel  to  that  of  America  on  its  discovery ;  the  wild 
and  savage  tribes  wonld  be  numerous,  and  the  civilized  few  in 
iVimber.  Proportionato  to  its  extent,'  it  wonld  have  as  many  small 
tribes,  speaking  as  many  distinct  languages  as  America  itaelf, 
India  has  still  a  score  of  nations  with  written  languages,  but  the 
number  of  its  wild  trib'S  have  not  yet  been  counted." 

Altogether,  although  contaimng  no  original  matter,  we  mas% 
admit   ^ot  Mr.  Gra^mird's   papers  were  well  adapted  to   ^osite 
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interest  od  some  of  the  great  qneetione  connected  with  the  Skadj  of 
man.  aod  msiy  do  more  good  among  the  vifiitore  to  fhe  AflBociation 
than  the  papers  contribnted  bj  t^oee  scientific  workera  who,  by 
their  rrsearchee  ot  discoveries,  haye  contribnted  their  qnota  to  tbe 
ma.-«  of  hnmnn  knowledge. 

On  Monday  morning  considerable  expectation  was  excited  by 
the  annonncement  of  a  paper  by  Sir  John  Lubbock  on  "  The  Early 
Condition  of  Man,"  which  was  the  firet  on  the  list.  The  paper  was 
evidently  composed  expressly  for  a  Scotch  andienee,  and  thongb 
many  of  the  scientific  members  of  the  Aaiociation  thonght  it  was 
too  mnch  hke  cniRtiing  a  fly  with  a  Blcdge-hamroer,  the  seqael 
showed  that  Sir  John  had  well  estimated  t£e  state  of  knowledge 
and  feeling  of  hi»  audience.  The  paper  was  a  careful  and  elaborate 
refutiition  of  the  dmrtrine  advocated  by  Archbishop  Whsteley.  that 
man  ni>ver  could  and  never  did  emerge  noaflsistea  &Dm  a  ^te  of 
ntter  barbinism  into  anything  that  can  )«  called  civilization,  and 
that  all  savages  are  tbe  degenerate  descendants  of  more  civilized 
peoples.  Nnmerons  cases  were  adduced  to  show  that  savages  do 
advance,  and  the  absence  of  cultivated  plants  or  domesticated  animals 
run  wild  in  any  country  inhabited  by  savages  was  strongly  insisted 
on,  since  we  know  that  when  now  introdno-d  liy  civilized  man  these 
species  do  spread  and  maintain  themselTes  often  to  the  extermina- 
tion of  native  races.  So  the  absence  of  pottery  is  a  conclosive 
proof  that  savages  have  not  descended  from  civilized  races,  becaude 
pottery  is  indestructible,  though  easily  broken.  The  abeence  of 
terms  for  the  ten  nnmeials  in  so  many  savage  languages  was  an- 
other proof  of  their  original  barbarism,  once  tnese  were  such  nseM 
and  such  simple  terms  that  we  cannot  imagine  them  if  once  known 
ever  to  have  oeen  forgotten.  Again,  the  stone  weapons  found  in 
civilized  countries  getting  ruder  and  ruder  as  they  can  be  shown  to 
be  older  and  older,  proves  the  same  thing,  as  do  the  reUcs  of 
barbarous  customs  traceable  even  among  the  most  civilized  of 
modem  nationc. 

Profi«s(ff .  Busk  raised  the  previous  question  of  "  What  is 
Civilization  ?"  It  can  be  variously  defined,  and  in  some  respects 
the  modems  have  not  advanced  beyond  the  Ancient  Greeks. 

The  Bev.  H  B.  Tristram  made  several  objections,  and  asserted 
his  own  belief  in  the  theory  of  degradation.  Dr.  Hunt  said  that 
this  was  the  first  renlly  scientific  and  satistactory  reply  that  had 
been  made  to  Dr.  Whateley,  and  he  n-aa  surprised  that  any  m^nber 
of  the  British  Association  could  be  found  who  supported  the  same 
views.  He  disasreed,  however,  from  Sir  John  Luobock  as  to  there 
being  any  nations  who  had  raised  themselves,  and  asked  that  they 
should  be  pointed  out. 

In  his  reply.  Sir  John  Lubbock  said  that  the  fiict  that  Dr. 
Whateley's  vievre  had  been  supported  In  that  room  showed  that  th« 
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present  paper  was  not  bo  nnneceesary  as  Mr.  Crawford  seemed  to 
suppose.  As  to  defining  "  cirilization,"  he  thought  his  friend. 
Professor  Bosk,  was  a  veir  good  specimen  of  a  eiriltzed  man,  and 
he  named  the  Chinese,  Mexicans,  and  Egyptians  as  nations  who 
had  raised  themselTes  nithoat  external  assistance  to  a  certain 
amount  of  civilization. 

It  may  be  remarked,  that  in  the  next  morning's  issue  of  the 
'  Dundee  Advertiser '  the  editor  expresaed  his  enrprise  "  that  do 
local  man  stood  np  to  confute  the  theory  of  mans  original  har- 
bariam ;  for  no  one  who  believed  that  Adam  was  created  a  ciyilized 
being  could  have  received  Sir  John's  theory  of  man's  creation  mth- 
ont  a  protest" 

The  next  paper  was  one  by  Dr.  Davy,  on  "  The  Charaot«r  of 
the  Kegro,"  which  excited  more  warm  ductission  than  had  yet 
been  miHed.  Dr.  Davy  vindicated  the  Negro  ^^inst  the  charge  of 
inveterate  idleness,  and  showed  that,  under  sufficient  stimnlns,  he 
•noA  as  industrious  as  moat  European  labourers.  The  discussion 
diverged  into  the  moral  and  intellectual  character  of  the  Negro, 
most  of  the  speakers  maintaining  that  whenever  a  supposed  Negro 
exhibited  any  marked  mental  superiority  it  was  due  to  his  having 
an  admixture  of  white  blood  in  his  veins. 

On  Tuesday  morning  Sir  Boderick  Mnrchison  gave  notice  that 
"  The  International  Congress  of  Anthropology  and  Prehistorio 
Archieology  "  proposed  to  hold  its  session  m  England  in  the  year 
1868,  and  that  the  Presidency  had  been  offered  to  hiniBelf.  He 
had,  however,  declined  that  honour,  on  the  ground  that  Sir  Charlee 
'  Lyell,  Sir  John  Lubbock,  and  several  other  eminent  men  had 
devoted  much  more  time  and  study  to  that  branch  of  Geolc^  than 
be  had  done. 

The  inde&tigable  Mr.  Grawfurd  then  again  appeared  with  a 
iper  on  "  The  supposed  Plurality  of  the  Ba^  of  Man,"  in  which 
le  maintained  that  there  was  no  proof  whatever  that  the  races  of 
mankind  had  been  derived  one  from  the  other;  and  went  into  a 
long  discussion  of  the  &ct8  relating  to  domestic  animals,  which,  he 
maintained,  showed  that  the  arguments  for  the  unity  of  man  were 
fiUlaciouB.  The  Chairman,  Sir  Boderick  Mnrchison,  then  called 
attention  to  the  fact,  that  neither  Mr.  Crawford  nor  himself  were 
Darwinians ;  and  Mr.  G.  Vivian  made  a  long  Mid  elaborate  speeoh, 
in  which  he  controverted  Mr.  Crawford's  views  both  on  geological 
and  theological  grounds,  and  expreaaed  his  own  belief  in  a  liimted 
form  of  Darwinism.  Mr.  Waluice  followed  with  an  attempt  to 
disprove  Mr.  Crawfurd's  theory,  by  ehovring, — first,  that  accepting 
the  facts  adduced  in  the  paper,  all  fair  analogy  irom  domestic 
animals  and  plants  in  those  cases  where  we  know  tiieir  history  best, 
is  in  &Tonr  of  the  unity  of  man.    Secondly,  that  the  known  migra- 
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tioDs  of  mankind  render  hia  diffnaion  from  a  single  origin  a  matter 
of  no  di&caitj ;  and  thirdly,  that,  accepting  the  tact  of  man's  im- 
menae  aDtiqnity,  and  the  lava  of  variatiiin  and  Borrival  of  the  fittest, 
which  Mr.  Durwin  had  shown  to  exist  thronghoat  all  organic 
natare,  it  was  eaej  to  nnderertond  Loir  the  T&rietiee  wc  now  find 
could  have  been  produced.  Mr.  Crawford  rephed  by  rdiculing  tlie 
theory  of  the  derelopment  of  monads  into  monkeys  and  men,  which 
he  persisted  in  attribating  to  Mr.  Darwin. 

Mr.  Crawford,  then  read  another  paper  on  the  "  Migration  of 
Sogar-producing  Plants,"  which  caused  no  discosion ;  after  nhich 
a  vote  of  tliankx  was  passed  to  the  anthoi  lor  the  nameroas  papers 
he  had  contributed. 

The  proceedings  of  this  Section  tenninated  by  the  reading  of  a 
paper  of  much  interest,  "  On  the  Wild  Indians  of  Pern,"  by  Antonio 
Buniondi,  Professor  in  the  UniverBity  of  San  Marcos,  Lima.  These 
Indians  were  called  Campas.  They  made  only  a  shelter  of  leaves 
for  honaes;  the  men  were  idle,  the  women  slaves.  Thrar  langiiage 
was  full  of  voweb ;  they  conld  only  count  to  four.  They  had  no 
idols  or  religious  ceremonies,  and  threw  their  dead  into  the  river 
with  a  stone  tied  to  the  body  to  make  it  sink.  The  posterior  part 
of  the  cranium  vias  much  developed  as  compared  with  the  author 
part,  the  orifice  of  the  ear  being  thrown  much  forward,  and  the 
author  thought  the  position  of  tbe  ear  was  of  much  importance  in 
comparing  the  intellectual  development  of  different  raoea. 

As  a  whole,  the  proceedings  of  this  Section  were  somewhat 
below  the  average  of  interest.  The  only  complete  and  carefully 
prepared  papers  were  those  of  Sir  John  Lublock  on  the  "  Early 
Oindition  of  Man,"  and  Mr.  Cntwfurd  on  the  "  Bacee  of  India," — 
while  the  former  alone  conld  lay  claim  to  ary  connected  and 
exhaustive  reasoning.  The  want  ol'  some  preliminarr  arrangement 
of  the  pa^rs  was  also  seriously  felt.  On  each  of  the  sobjects  of 
"Palestine"  and  tbe  "Isthmus  of  Panama,"  there  were  several 
papirs  which,  if  gronped  together  and  cut  down  to  the  really 
onginal  and  intercBting  mattor  in  each,  mi^;ht  have  furnished 
interostiiig  matter  for  a  day's  discussion,  llicse  were,  however,  re«d 
for  the  most  part  separately,  and  weary  repetitions  of  ttninterestdng 
and  well-known  details  formed  th<'ir  prominent  teatnre.  Tlie 
Ethnological  papeis  and  discnseions  were  those  from  which  the 
j>eopIe  of  Dundee  probably  derived  most  amusement  and  informa- 
tion, as  well  as  some  new  and,  to  them,  startling  ideas. 


Mechahicai,  Soiekce.     (Section  G.) 
Instead  of  opening  the   bueiiicfls  of  the  Section  by  a  formal 
address,  the  Prudent,  Profetsor  W.  J.  M.  Bankine,  recapitulated 
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tbe  principal  points  in  the  history  of  the  work  done  by  tlie  Section 
since  the  year  1850,  when  he  joined  the  British  AsBociation, 
beheving  that  work  to  be  the  most  important  which  consiste  in 
receiving  reports  of  scienti£o  researches  made  during  the  prerions 
year,  and  in  planning  thoee  to  be  made  dniing  the  enaamg  year, 
whether  by  observation  and  experiment,  or  by  collecting  and 
arranging  existing  informatioa. 

He  cmssitied  the  subjects  of  the  reports  in  a  masterlv  manner, 
and  in  several  instances  paid  deserving  compliments  to  me  persons 
who  had  institnted  experimentfi  and  compiled  the  reports  named. 
The  following  is  the  classification  of  the  contents  of  the  Reports : — 
I.  Strength  of  Materials. 
II.  Motive  Power. 
III.  Hydranlic  Engineering. 
lY.  Smpbitilding  and  Steam  Navigation. 
V.  Conveyance. 

VI.  Metalltttgy  and  Agricoltural  Machinery. 
VII.  Weights  and  Measures.  1864^6-6. 
VIII.  Patent  Laws,  185&-9, 1861. 
IX.  Scientific  Evidence  in  Courts  of  Law.  1866. 
The  first  paper  read  was  an  abstract  of  a  Beport  on  the  "  Con- 
densation and  Analysis  of  Tables  of  Steamship  Perfonnance,"  as 
published  in  the  yeare  1857,  1858,  1859,  1860,  1861,  and  1862. 
The  Committee  (appointed  at  Nottingham  in  1866)  being  J.  Scott 
Bussell,  William  Fairbaim,  Thomas  Hawksley,  James  It.  Napier, 
and  W.  J.  M.  Bankine.  The  large  collection  of  the  records  <€ 
steamship  perfonnance  has  now  be^  rendered  useful  for  practical 
and  scientific  purposes  by  this  Committee.  The  data  contained  in 
those  records  have  been  condensed  and  re-arranged  according  to  a 
method,  the  leading  principles  of  which  may  thus  be  summed  up : — 
All  results  belonging  to  any  special  theory,  and  all  Quantities 
calculated  by  inference,  or  ascertained  otherwise  than  by  direct 
measurement,  ere  excluded  &om  tbe  condensed  tables  ;  vesseb  for 
which  certain  essential  data  are  wanting  are  ezclnded  (the  essential 
data  being  such  as  the  principal  dimensirns,  displacement,  kind  of 
propeller,  speed,  indicated  horse-power,  &c.) ;  the  vessels  inserted 
in  Tbe  condensed  tables  are  divided  into  groups,  acccrding  to  their 
full  speed,  and  very  numerous  groups  are  subdivided  according  to 
the  displacement ;  a  uniform  arrangement  of  the  data  is  adhered  to 
as  &r  as  practicable ;  and  the  tables  are  drawn  up  in  such  a  form 
as  to  be  printed  in  octavo  pages. 

Mr.  J.  V.  N.  Bazal^tte  drew  the  attention  of  the  Section  to 
tbe  desirability  of  placing  permanent  topographical  indicators  on 
thoee  monntatn  Hummits  which  are  visited  by  tourists,  so  that  they 
may  be  supplied  with  reliable  information  regarding  the  diiection, 
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distanoe,  &c.,  of  ol^ects  of  interest  visible  £rom  tlioee  BmnmitB,  and 
in  the  case  of  mountains,  their  heights  above  the  sea-leTeL  Th^ 
author  recommeads  a  circular  table  of  atone  or  metal,  on  which 
circlee  and  radial  lines  shonld  be  engraved,  shoving  in  one  case  the 
distances,  and  in  the  other  the  directions  ^  the  objects  to  be  looked 
for.  A  district  thirty  miles  in  rsdins  wonld  generally  be  tbond 
sdEdent,  and  for  the  names  of  all  the  objects  of  interest  embraced 
within  that  area  a  table  of  three  feet  would  probably  suffice. 
Mr.  Bazatgette  also  recommendB  that  a  revolving  telescope  be  lixed 
in  the  centre  of  the  table,  and  a  light  ornamental  place  of  ^elt«r, 
both  for  the  indicator  and  the  tourists.  Such  an  indicator  is  b^g 
erected  by  Mr.  Bazalgette  on  the  Bmumit  of  the  Malvern  Iteacon 
Hill,  Worcestershire,  an  elevation  of  nearly  1,500  feet  above  the 
sefr-level. 

The  President  highly  commended  Mr.  Bazalgette'a  recommen- 
dation as  being  simme  and  likely  to  be  extensively  followed,  and 
hoped  the  people  of  Pimdee  would  show  their  appreciation  of  it  by 
forthwith  erecting  an  indicator  on  the  Law  of  Dundee,  an  admirable 
place  for  such  a  useful  thing. 

"  The  Construction  and  Works  of  the  Highland  Bailway  "  was 
the  title  of  the  next  paper,  the  author  of  which  was  Mr.  Joseph 
Mitchell,  C.E,  It  embraced  an  elaborate  account  of  the  difficnlbee 
encountered  in  constructing  the  railway,  and  many  v^j  valuable 
data  regarding  the  works.  The  Central  Railway  from  Donkeld  to 
Forres,  is  a  single  line  104  miles  long,  vrith  8  viaduds,  126  bridges 
over  streams,  119  public  and  accommodation  road-bridges,  and  1,159 
covered  drains,  from  ]  8  to  36  inches  square.  The  total  coat  per 
mile  vas  8,860^.  The  future  utihty  of  tms  railway  may  he  estimated 
by  the  &ct  that  in  one  week  the  Company  carried  no  fewer  tlutn 
21,000  sheep  over  it.  The  summit  of  the  line  is  1,500  feet  above 
the  level  of  the  sea,  or  500  feet  higher  than  the  summit  of  the 
Caledonian  line.  Notwithstanding  its  high  northern  latitude  and 
its  exposure  to  snow-storms,  those  of  kst  winter  in  no  way  inter- 
mpted  the  traffic  on  the  Highland  Line,  and  yet  the  traffic  on 
other  lines  in  Scotland,  England,  and  France  was  stopped  for  a 
length  of  time  varying  iiom  12  or  16  hoars  to  five  or  six  days. 
On  this  line  screens  are  erected  to  intercept  the  snowdrifts 'in 
exposed  places,  and  where  these  are  not  sufficient  snow  ploughs  are 
used,  one  of  them  being  able  to  clear  a  depth  of  10  or  11  feet  of 
snow  with  the  aid  of  four  or  five  goods-engines.  Another  branch 
of  the  Highland  Railway,  from  Invergordon  to  Bonar  Bridge,  26^ 
nkiles  long,  has  been  constructed  at  a  total  expense  of  5,8882.  per 
mile. 

Professor  Rankine,  in  proposing  a  vote  of  thanks  to  Mr.  Mitchell 
'for  hie  paper,  said  it  was  one  of  the  most  interesting  Haai  wonld 
oome  before  liie  Section,  as  the  iuforniation  contained  iij,the  great 
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collection  of  &c1b  lelatmg  to  bridges  would  be  moet  ralnable  to  civil 


endears  in  preparing  eetimatos  for  new  works.  The  Highland 
Bailway  passed  tnrongn  such  a  ragged  deecriptitm  of  country  that 
the  difficiilties  of  construction  were  Tery  great.  Looking  at  the 
diagrams  famished  by  Mr.  Mitchell,  tlie  sufaetantiality  of  the  works, 
the  moderate  cost  of  execatiou,  and  the  remarkable  jadgment  with 
which  the  Tarioos  works  had  been  soited  to  the  different  sitoationB 
most  have  struck  every  civil  engineer  in  the  room. 

The  neit  comoinnicatioa  was  by  Mr.  John  Femie,  of  Leeds,  on 
"  The  Iron  and  Steel  at  tbe  Paris  Exhibition."  Mr.  Femie  om- 
sidered  that  the  great  duty  imposed  on  British  mannfactnred  iron 
now  imported  into  France  amoonts  almost  to  a  prohibitory  tax, 
while  raw  iron  is  admitted  at  a  very  small  doty,  and  coal  duty  free. 
He  thought  that  France  had  not  surpassed  Britain  in  iron-making 
in  any  of  its  departments,  bat  that  Krupp  and  the  Bochnm  Com- 
pany had  shown  larger  masses  of  steel  than  England  had  as  yet 
mannfactured,  and  that  the  JBocbnm  Co.'s  cast-steel  isilway-wheels 
were  the  finest  ever  exhibited.  The  President,  Mr.  Fostor,  and  Mr. 
Ferdinand  Kohn  (of  "  Engineering  ")  joined  in  an  interesting  dis- 
cussion on  the  snbject  raised  by  Mr.  Femie's  paper.  At  a  sab- 
seqnent  sitting  of  this  Section  Mr.  Eohn  also  read  a  paper  on  the 
BUDject,  apecifJly  referring  to  the  interest  and  curiosity  excited  by 
the  extraordinary  aiz«s  and  qualities  of  the  steel  castings  of  Bheni^ 
Prussia,  and  by  the  secrecy  and  mystification  eurronnding  their 
manufacture.  A  professional  surv^  of  the  Paris  Exhibition, 
extending  over  many  weeks,  had  led  him  to  conclude  that  there 
was  no  ground  lor  the  notion  that  the  predominance  and  superiority 
of  the  British  iron-mannfactnre  bad  ceased,  to  exist,  or  were 
threatened  to  be  overthrown  by  continental  competitors. 

Mr.  David  Greig,  of  Leeds,  read  a  mper  on  "  Steam  Cultiva- 
tion :  Advantages  derivable  from  it,  and  its  Present  Portion  and 
Future  Development."  It  was  fall  of  interest  and  instruction,  Mr. 
Greig's  opinion  is  that  the  generality  of  land,  if  put  under  ateam- 
cnltivation,  and  kept  &ee  from  tbe  trampling  of  animals,  would 
only  need  one  deep  working  every  fourth  or  fifth  year.  He  con- 
fidently expects  that,  with  remodelled  farms,  tbe  use  of  tbe  beet 
engbes  and  machinery,  and  the  employment  of  men  edncatod  to 
superintend  them,  the  expense  of  ctutivation  would  be  reduced  to 
one-half  of  the  present  cost.  Mr.  Femie  said  that  the  best  way  of 
avoiding  the  breakages  of  machinery  referred  to  by  Mr.  Greig,  was 
to  introduce  the  use  of  steel,  and  properly  tested  wire  rope.  The 
first  wire  rope  was  worn  out  with  300  miles'  work,  but  rope  now 
made  of  steel  wire  will  do  fifty  times  as  macb  work. 

The  Eev.  Patrick  Bell,  of  Carmyllie,  Forfershire,  the  original 
invrator  of  the   reding  machine,  read  a  pap^  on   "Beijing 
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MBcbiiier;."  It  was  a  most  graphic  aoGonnt  of  the  historj  of  big 
experience,  which,  in  the  year  1826,  led  to  the  invention.  Mr. 
Fairbaim  stated  that  he  had  beoi  engaged  at  the  Paris  Exhibiticni 
to  report  on  reaping  machines,  and  that  he  had  seen  15  or  16 
machines  tried  on  a  large  &rni,  and  that  the  beet,  an  Americui 
iaventioa,  differed  bat  very  httle  from  Mr.  Bell's. 

Mr.  J.  Clerk  Maxwell's  paper  on  "  The  Theory  of  Diagrams  of 
Foroee  as  applied  to  Boofii  and  Bridges,"  was  Terj  theoretical,  and 
had  an  interest  for  but  a  limited  number  of  persons. 

In  reference  to  the  Beport  of  the  Committee  cm  &6  Patent 
Laws,  the  President  aimonnced  that  it  was  not  ready,  owing  to  the 
absence  of  the  members  in  London  and  Paris,  during  July  and 
Aagost,  bnt  considerable  progress  had  been  made  with  it,  and  fbe 
Committee  was  re-appoint«d. 

A  highly  important  paper  was  read  by  Dr.  W.  Fairbaim  on 
"  Experimental  Besearches  on  the  Mechanical  Properties  of  Steel  in 
its  present  improved  state  of  Mann&ctnre."  The  introdnctioa  to 
the  paper  gave  a  condensed  history  of  the  improvements  lately  made 
in  the  mano&cture  of  iron  and  steel,  and  referred  to  the  attempts 
to  anbsbtute  steel  for  iron  in  the  construction  of  boilers,  bridges,  Ac., 
on  aocoiut  of  its  greater  tenacity  and  secnrity.  Dr.  Fairbfum  dis- 
conragee  the  placing  of  too  mu'-h  reliance  on  steel  tuitil  the  prearait 
dif&cidtiee  of  it^  mannbctnre  are  snrmonnted,  and  nntil  it  can  be 
produced  with  as  mnch  nnifonn  certainty  as  iron.  Time  and  doee 
observation  of  &ctB  wonld  overcome  the  difficulties  now  experienced. 
The  author's  experiments  had  been  specially  directed  to  the  deter- 
minationofthefoUowingpoints: — I.  Transverse  Strain.  3.  Tensile 
Strain.  3.  Economic  ose  of  Material.  4.  Compression.  5.  Com- 
parison of  Tensile  and  Compressive  Besistances;  and  t^ey  had 
enabled  him  to  annoouce  many  resnlta  of  the  utmost  importance. 

One  of  the  very  few  representatives  of  American  science  at 
Dundee  was  Qeneru  Haapt,  whose  boring  and  tnnnelling  machine 
has  recently  excited  a  large  amoimt  of  attention  in  this  conntry. 
The  inventor  gave  a  fhJl  and  elaborate  description  of  his  machine^ 
and  illastrated  it  by  diagrams.  The  machines  weigh  125  lbs.  each, 
are  only  30  inches  long,  6  inches  wide,  and  8  inches  high.  On  the 
subjects  of  power  by  compressed  air,  ventilation,  and  use  of  steam 
in  tunnelling,  Gteneral  Haupt's  statements  excited  mnch  interest, 
and  drew  forth  very  complimentary  remarks  from  General  Lefroy, 
Dr.  Fairbairn,  and  the  PreaideDt,  the  latter  expresalDg  a  hope  that 
he  woold  again  &vonr  the  British  Association  with  his  presence. 
Dr.  C  Le  Neve  Foster  followed  General  Haapt  with  an  account 
of  a  boring  machine  used  at  the  Preseberg  Mines  in  Sweden. 

A  paper  by  Mr,  Joseph  Mitchell,  C.E.,  on  "  A  New  Mode  of 
Gonstrncting  the  Snr&oe  of  Streets  and  Tfaoroagh&res,"  excited 
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Bome  Bttention  in  Section  G.  Mr.  Mitchell's  new  plan  is  to  lay 
down  a  bed  of  three  inchee  of  cement-conctetd  to  the  required 
convexity  of  the  street,  and  then  to  build  on  this  bed  a  layer  of 
paving-stones  five  inches  deep  and  Uiree  inches  wide,  filling  np 
the  joints  with  cement-grout.  As  tested  in  Invemeee  and  on 
George  IT.  Bridge,  Edmborgh,  this  new  system  has  proved  so 
sncc^fiil  that  many  advantages  are  claimed  for  it  as  regards  dnra- 
bihtj,  cleanlinees,  repairs,  &c.  Mr.  JMitchell  recommends  the  best 
Poruand  cement  for  the  concrete. 

"  An  Iron  Oamb  for  Power- Looms  "  was  the  HnWect  of  a  paper 
by  Mr.  James  R.  Caird,  of  Dundee.  One  was  read  by  Sir  Edward 
Belcher  on  ''  The  Methods  for  Testing  the  Speed  of  Vessels  over 
the  Measured  Mile ;"  another,  by  Mr.  J.  R.  Napier  and  Professor 
Bankiue,  discussed  "  The  Use  of  Movable  Seats  for  Shde- Valves ;" 
and  one  by  Mr.  Lewis,  of  Unbhn,  Lad  for  its  subject  "  An  Improved 
Marine  Steam  Boiler."  Mr.  S.  J.  Mackie  also  read  a  long  and 
elaborate  paper  on  "  Iron  Floating  Forts,  Iron  HarbouiB,  and  other 
Floating  Stroctnres,  and  on  Baft's  Method  of  Constraction  of  Inm 
Fabrics."  Other  papers  of  more  or  less  interest  followed,  and  there 
were  also  two  ot  a  mechanical  character  read  in  Section  F,  because 
they  were  considered  to  be  of  an  economic  or  statistical  character : 
their  subjects  were  "  The  Engineering  Trade  of  Xhmdee,"  and  "  The 
Iron  Shipbuilding  of  Dundee." 
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THE   PUBLIC   HEALTH. 

(With  iha  Prcoeadings  of  the  Eeaith  Section  of  (he  Sceiai  Science 
■      •  ■   ».) 


Whatevrb  may  be  the  result  of  the  elections  to  Parliament  ooder 
the  new  Beiorm  Bill,  there  ia  one  comfort  in  the  proepect  that  our 
Banitory  legislation  can  hardly  set  to  a  lower  ebb  thaa  it  is  just 
now.  It  is  pecbape  to  be  hoped  that  as  the  people  who  have  now 
the  electoral  power  conferred  upon  them  are  those  who  sufier  most 
from  bad  sanitary  arrangements,  this  subject  will  not  wholly  escape 
their  attention  in  the  selection  of  candidates  to  represent  them 
in  Parliament,  If  this  be  the  case  we  may  hope  to  see  soma 
men  returned  who  have  a  notion  of  the  valne,  cconomicaUr  we 
mean,  of  human  life,  and  who  will  apply  themselves  to  mtrt>- 
dacing  law  and  order  into  that  chaos  of  conflicting  legislation, 
which  a  well-meaning  but  incapable  legislatnre  has  introduced  for 
the  pnrpose  of  preserring  the  health  and  lives  of  Hor  Majesty's 
liegea. 

In  oni  last  nnmber  we  referred  to  the  VaccinatioQ  Bill  and 
Mr.  Torrens's  Artizans'  DweUings  Bill :  the  latter  was  withdrawn 
at  the  eleventh  hour  from  pressure  of  business,  whilst  the  former  is 
now  passed  into  law  with  all  its  defects.  It  is  to  be  hoped  that  it 
may  do  good.  It  is,  however,  encnmbered  with  a  principle  that  is 
new  to  our  legialation.  Should  the  medical  profession  agree  to  take 
the  Government  eighteen  pence  for  ^Kxiination,  if  they  do  tbe  thing 
well  at  this  price,  fliey  are  to  have  the  chance  of  gettmg  rented 
by  an  extra  paym^t.  The  "payment  by  result"  scheme  of  South 
Kensington  is  to  be  tried  in  vaccination,  utd  the  medical  men  who  do 
this  duty  very  well  are  to  be  rewarded  as  good  boys  at  school, — vrith 
prizes.  This  plan  is  nothing  more  nor  less  than  an  acknowledg- 
ment that  tbe  som  ofiered  for  vaccination  is  no  professitwal 
recompense,  and  that  if  medical  men  will  undertake  the  operation 
for  the  small  som  ofiFered,  tbey  shall  be  rewarded  if  they  perform 
it  properly,  which  there  is  no  right  to  expect  at  the  price  they 
are  paid.  We  hope  tbe  medical  profession  will  universally  spurn 
this  bribe,  aaid  show  tbe  Government  that  tbey  can  perforoi 
their  duties  without  such  a  Btimiilns.  We  should  like  to  see  the 
President  of  the  Privy  Council,  its  Vice-President,  and  Medical 
Officer  put  on  a  systom'of  "  payment  by  results,"  before  it  is  intro- 
duced amongst  the  great  body  of  the  medical  profession. 

The  ninth  annual  report  of  the  medical  officer  of  tbe  Privy 
Council  has  been  printed,  and  two  journals,  the  '  Pall  Hall  Gazette ' 
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and  the  '  Lancet,'  hare  had  notices  of  it,  but  up  to  the  present  time 
no  copy  of  the  report  can  be  obtained  at  the  Queen's  prmtere.  Hr. 
Simon  is  said  to  gire  an  elaborate  account  of  the  Btagee  by  which 
the  present  Vaccination  Bill  has  aasnmed  ita  present  form,  and  alao 
a  d^eiice  of  the  presentation  of  gratuities  for  reenlta 

The  most  interesting  portion  of  the  report  appears  to  be  the 
appendii,  in  which  is  published  a  paper  b;  Dr.  Buchanan  "  On 
the  Beeults  of  Saoitotr  lup'oyements,  as  applied  to  tiis  Lai^ 
Towns  of  England."  The  'Lancet '  remnrks  on  this  paper,  with- 
out giying  any  reason  for  it«  opinion,  that  it  "  is  ondeniably  one  of 
the  most  unportant  contributiona  to  State>medicine  which  has  been 
made  for  many  years."  In  a  postscript  to  his  report  Mr.  Sim<m 
gives  an  account  of  his  visit  to  the  International  CholeiB-conference 
at  Weimar,  We  qnote  from  the  '  Lancet'  the  conclusions  at  which 
Mr.  Simon  arrives.  The  local  conditions  of  safety  against  cholera, 
and  we  may  add  typhoid  fever,  are — 

"  1.  That  by  appropriate  stmctnral  works,  all  the  excremEoital 
produce  of  the  population  shall  be  so  promptiy  and  so  thoroughly 
removed  that  the  mhabited  place,  in  its  air  and  aoil,  shall  be  ab- 
solutely withont  fsecal  impurities ;  and  2,  that  the  water-supply  of 
the  population  shall  be  derived  from  boutccb  and  conveyed  in  such 
chaimds  that  ita  contamination  by  excrement  is  impossible." 

The  last  volume  of  the  '  Transactions  of  the  Social  Science 
Association'  contain  two  papers  "On  the  Medical  and  Le^ 
Aspects  of  Sanitary  Befbrm,'  by  Dr.  A,  P.  Stewart  and  Mr.  E. 
Jenkins,  which  have  receutiy  been  published  by  Mr.  Hardwicke  in 
the  form  of  a  pamphlet.  Dr.  Stewart's  paper  is  the  result  of  a  very 
elaborate  inquiry  into  the  sanitary  condition  of  our  large  towns, 
and  contains  a  number  of  tables  giving  a  sammary  of  information 
obtained  by  sending  a  series  of  printed  questions  throughout  the 
countrr.  The  impression  produijed  by  the  study  of  Dr.  Stewart's 
paper  1^  very  painful.  Throughout  tlio  length  and  breadth  of  the 
land  people  pay  no  attention  to  the  prevention  of  disease  and  death. 
The  local  anthoritiee  neglect  to  put  in  operation  the  provisions  of 
the  various  Health  Acta  A  list  is  given  of  thirty-sis  towns  in 
England  (at  the  head  of  which  is  Birmingham,  with  a  population  of 
340,000),  containing  above  two  and  a  half  million  of  inoabitants,  in 
vrhicb  there  is  no  modioli  officer  of  health.  In  many  of  these  towns 
there  is  a  death-rate  of  from  :^ 5  to  30  in  the  1,000 ;  in  a  large 
number  the  drainage  is  imperfect;  and  in  many  typhoid  (drain) 
fever  is  never  absent.  Water  is  constantly  supplied  from  wells  in 
communication  with  cesspools,  and  in  many  instances  water  is 
supplied  for  public  use,  known  to  be  contaminated  with  sewage. 
That  decent  English  people,  cnltivating  in  many  cases  the  excessive 
refinements  of  life,  should  allow  theuLwlvee  to  live,  and  their  fetniliea 
to  grow  up,  amongst  such  a  mess  of  nastinees  is  astonishing,  and 
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one  ia  it  a  loaa  to  know  how  to  reach  them  to  warn  tJiean  of  their 
folly  and  theix  danger.  Dr.  Stewart  recommends  the  appointment 
of  "  a  thoroaghly  efficient  admmutmtiTd  department  of  goTornment 
for  the  BupenntenJenoe  of  all  matters  relating  to  tha  public 
health,"  ana  the  "appointment  of  officers  of  hMlth^  not  onlj  in 
towns  but  in  the  conutry,  and  for  our  ports  and  faarboaiB." 

Mr.  Jenkins  commenoo»  his  paper  by  a  troism,  which,  one 
would  think,  should  hitTo  stirred  even  the  apathy  of  a  IjtHuIon 
vestry, — "Publio  Heu.th  is  Public  WzAi.rH."  This  senteooe 
should  be  printed  in  letters  of  gold  o?er  every  restty-hoost^ 
every  corporatioa-hall,  and  every  law-court  in  th«  kingdom.  It 
is  the  law  of  human  civilization,  and  is  the  key  to  all  human 
progress.  M>.  Jenkins  shows  very  ably  in  his  paper,  how  wretchedly 
all  onr  Banitary  laws  lail  on  account  of  their  permissive  characttf ; 
and  how,  by  the  indifference  and  ignorance  of  local  boanla,  the 
health  and  wealth  of  the  oommnnity  are  sacrificed. 

We  are  glad  to  be  able  to  say  that  a  medical  officer  is  ai  length 
about  to  ha  appointed  by  the  Manchester  authorities,  who  are 
trying  to  josti^  their  opposition  to  the  Artizans'  Bill  by  attacks 
upon  Mr.  Toirens.  The  truth  is,  that  if  the  Manchester  Corpora- 
tion had  been  as  zealous  in  promoting  as  they  were  in  opposing 
Mr.  Torrens's  measure,  he  woim  not  have  been  obliged  to  dtifer  it 
until  next  Session. 

In  strange  contrast  with  the  conduct  of  the  Mancheeter  Cor^ 
poration,  we  may  add  that  a  memorial  vnis  sent  up  to  Lord  Derby 
(through  Lord  Stanley,  who  interested  himself  in  this,  as  he  doed 
in  every  effort  to  promote  the  welfare  of  the  masses),  sigoed  by 
leading  sanitarians  in  Leeds,  Liverpool,  Manchester,  and  Oxibid, 
to  urge  the  passing  of  the  Bill ;  and,  if  needi'ul,  the  same  gentleiuea 
will  repeat  tneir  t^orts  in  co-opetation  with  Mr.  Torreos  next  year. 

There  is  some  Httle  sati^Eiction  in  witnesdng  the  wretched 
attemplis  at  justification  pat  forward  by  the  Manchester  authorities 
for  it  shows  that  at  least  they  are  conscious  of  having  done  wron^^ 
but  we  hope  aoon  to  see  some  more  credifaUe  evidences  of  thor 
desire  to  protect  the  health  and  Uvea  of  their  citizens.  They  have 
acted  upon  the  principle  usual  with  corpoiations :  to  resist  reform 
until  pubHc  opinion  seemed  likely  to  overwhelm  them,  and  then, 
tardily  complymg  with  the  pubhc  requirements,  have  comforted 
themselves  by  abusing  their  fneuds  and  advisers. 

The  Social  Science  Association  held  its  Eleventh  Annual  Meeting 
this  year  at  Bel&st,  nuder*  the  presidency  of  Lord  DuSeriiL  The 
session  was  opened  by  an  addr^  &om  the  President,  which  dealt 
very  boldly  with  the  social  grievances  of  Ireland.  As  no  fusion 
was  made  by  his  Lorduhip  to  pubhc  health,  a  subject  on  which  our 
legislators  generally  seem  to  take  very  Uttlb  intenet,  we  need  not, 
refer  to  it  further  here.     Sir  James  Simpson,  of  Edinburgh,  had 
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accepted  the  oflSce  c^  President  of  the  Health  Department,  bat 
onaTtHdable  engogemeDts  prevented  the  I>octor  from  taking  the 
oh^  the  fiist  few  da^a  oi  the  Congress.  According  to  the  plan 
generally  adopted  by  the  Aasociation,  certain  qneetions  were  pro- 
posed to  be  disctiBBed,  and  papers  bearing  on  them  reoA.  '  The  chair 
was  taken  on  Thnialay  by  Dr.  Lankeater,  who  opened  the  meeting 
vith  some  remarts  on  the  qneetion  to  be  ^BcuBsed :  —  What 
measnres  are  necessary  to  Becnre  cfBciency  and  tmiformity  in  the 
wco'king  of  the  sanitary  laws  throughout  the  kingdom  ?  He 
drew  especial  attention  to  the  want  of  anything  like  oentral 
authority  for  health-matters  in  the  offices  of  the  Government.     He 

gint«d  out  the  different  health -fonctions  performed  by  the 
igistrar-Oeneral,  the  Poor  Law  Board,  the  Home  Secretary,  and 
the  Privy  Council ;  also  the  various  local  boards,  snch  as  vestries, 
boards  of  guardians,  corporations,  town  oonncilB,  and  sanitary 
conmuttees,  which  were  organized  to  cany  into  effect  the  mnlti- 
tndinona  and  contradictory  Acts  of  Parliament,  which  proposed 
to  give  some  people  permission  to  preserve  the  health  and  life 
of  otliers.  Three  papers  were  read  oa  the  general  question: 
the  first  W  W.  H.  Michael,  Esq.,  the  second  %  Dr.  Elliott^  <d 
Carlisle,  and  the  third  by  W.  B,  Oanlfield,  Esq.  A  very  interesting 
discQsaion  followed  the  reading  of  the  papers.  Dr.  Stephenson 
MoAdam,  of  Edinburgh,  said  that  an  Act  had  been  passed  for 
Scotland  during  the  last  session  of  Parliament,  patting  it  in  the 
power  of  any  ten  inhabitants  to  complain  of  nuisances,  and  a!ao 
enabling  them  io  insist  Qn  the  local  authority  performing  the 
necessary  works,  and  compelling  the  ovmers  of  the  property 
to  pay  for  them.  Dr.  Browne  stated  they  had  no  health 
(^cer  for  Belfast.  Dr.  Trench  deiended  the  action  of  the  Cor- 
poration of  Liverpool  in  health-matters,  and  thought  their  fanlt 
was  a  tendency  to  do  too  much  in  that  direction.  The  result  of 
the  discussion  was  in  favour  of  some  plan  by  which  there  should 
be  a  central  board  or  officer  having  a  pow^  of  vrat«hing  over  the 
health-interests  of  the  whole  population.  Eveir  speaker  vras  in 
&vour  of  appointing  medical  officers  of  health  lor  both  town  and 
country  districts.  Several  of  the  apeakeis  expressed  themselves 
very  strongly  on  the  difficulty  of  proceeding  in  certain  cases  of 
nnisance  under  the  vartons  health-acts.  Dr.  Morris,  of  Baltimore, 
U.8.,  surprised  the  meeting  somewhat  by  stating  that  they  had  no 
sanituy  utvrs  in  America,  and  that  the  inhabitants  of  the  large 
towns  of  America  curied  out  all  neoeesary  sanitary  actions  of  &eir 
awn  accord.  Id  Baltimore,  Cor  instance,  they  had  a  board  of  health 
composed  eiitii«ly  of  medical  men,  who,  by  the  sanction  of  the 
inhaUtants,  exercised  quite  arbitrary  powers.  The  board  appointed 
two  medical  men  as  health-officers,  odA  every  polioeman  was  made 
an   inspector  of  nuisances.     Whenever  the  police  discovered  a 
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nnisanoe  the^  reported  to  the  officer  of  health,  and  legal  steps  were 
then  taken,  if  neceemry,  to  remove  the  nniaanoe,  but  there  iraa  no 
impeml  antbority  in  Bouitary  roattere. 

On  Friday  the  qneetion  snbmitted  for  diacnsHJon  was,  "  In 
what  respects  do  the  Registration  Systems  of  England,  Ireland,  and 
Scotland  need  improTement,  and  is  it  desirable  they  shonld  be 
aaaJmilated  ?"  This  question  was  opened  by  an  excellent  paper 
from  Dr.  Arthur  Bansome,  of  Mancneeter,  After  Ending  to  the 
system  of  registiation  of  births  and  deaths,  and  the  censos-retnms 
ta  the  Begistiar-General,  he  pointed  ont  the  tmcerbunty  of  the 
resolts,  as  lu-  as  life  and  health  were  conoemed,  founded  upon  such 
data.  He  dwelt  more  particnlarly  on  the  distorbing  elements  <A 
immigration  and  emigration  in  the  large  towns  of  England  and  in 
counties,  the  importaboa  of  young  life  increasing  largely  the  death- 
rate  of  some  distiicts.  He  soggeeted  that,  in  addition  to  the  in- 
formation already  obtained,  the  duration  of  the  remdenoe  of  the  per* 
sons  in  the  district  in  which  thev  died  should  be  reooided.  He  pointed 
out  that  in  England  neither  the  registration  of  births  nor  that  of 
deaths  was  compulsory,  and  showed  the  unsatis&ctory  nature  of 
the  returns  of  canses  of  death  obtained  by  volantary  means.  He 
urged  also  the  necessity  of  registering  the  births  of  still-born  children, 
as  crime  might  be  exteneiTely  oommil^ed  undo-  the  present  ajubena. 
He  concluded  t^  recommenung  that  a  registration  medical  officer 
should  be  appconted  in  each  superintendent-registxar's  district^ 
whose  duty  it  shonM  be  to  verify  death,  who  ^o  might  be  the 
medical  officer  of  health  and  the  assessor  in  the  coroner's  ooort. 
Dr.  Lankeeter  gave  some  reasons  for  thinking  it  would  be  an 
especial  advantage  in  the  ooroner's  court  to  hare  as  an  asaeesor  a 
person  specially  educated,  whose  duty  it  should  especially  be  to 
ooodxiet  poat-mortem  examinations,  and  report  upon  them  to  the 
coroner  and  jnry.  JSx.  Oeogesven  spoke  of  the  defectire  registra- 
tion of  the  births  of  illegitimate  ohildren,  and  stated  as  the  remilt  of 
his  own  inquiries  that  CKaly46  out  oi  140  illegitimate  children  w^fe 
registered.  He  thought  if  a  certificate  of  birth  could  be  required 
before  a  burial-warrant  was  granted,  that  it  might  induce  a  urger 
number  of  registration  of  biitiis. 

Dr.  iicf^ae,  the  Begistrar  of  BeUaat,  stated  that  the  poOT 
registered  the  birth  of  their  children  more  regularly  than  they  did 
their  death.  He  stated  that  in  the  Irish  B^istiation  Act  there 
was  no  oonnection  between  the  death  and  the  burial,  and  tho  burial- 
warrant  was  not  granted  as  the  result  of  the  registration  of  the 
death.  The  death  was  required  to  be  registered  within  seven  dayi, 
and  the  Begistiar  had  power  to  deanand  a  certificate,  but  many 
persons  were  buried,  especially  m  country  districts,  without  ai^ 
registration  or  burial-warrant  at  all.  Captain  Olode,  (tf  the  Omeral 
B^istrar's  Office  in  London,  stated  that  the  causes  of  death  were 
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effideotly  RffiBtered  in  LondoD  is  95  per  oent.  of  all  tbe  deaths 
roistered.  Id  tlie  ooantry  the  proportioii  of  i^ths  aatiBfactorilj 
registered  was  much  less.  He  atateil  with  regard  to  compulsory 
registtstioQ  that  people  in  England  i^^atded  inquiries  into  domestic 
matteis,  each  as  births  and  deaths,  as  nnneoeeaarily  interfering 
vith  their  private  a&ira,  and  it  was  in  deferenoe  to  this  feeling  that 
legifllatio&  nad  not  proceeded  farther.  At  tiie  conclnsion  of  the 
discnsBion  the  chairman,  Dr.  Lankeeter,  was  reqaeeted  to  bring 
before  the  Conncil  of  the  Aasocistion  the  dencienciGS  of  the 
Kngliah  Begistration  Act  in  relation  to  compnlBory  registration  of 
birtne  and  deaths,  and  also  the  necessity  for  requiring  in  Ireland 
a  medical  certificate  of  the  caose  of  d^th  he£3re  permissioB  was 
given  to  bury  tbe  bo^. 

On  Saturday  Dr.  Luikeeter  read  a  peper  on  "  Prison  and  Work- 
bouse  Dietaries." 

On  Monday  the  question  diecoeaed  in  the  Health  Section  w«s^ 
In  what  form  and  to  what  extent  is  it  desirable  that  the  public 
should  provide  means  lor  the  recreation  of  the  working  men  ?    This 

Jnestion  was  opened  by  a  paper  ixota  Dr.  Hardwicke,  of  Lcudon. 
Q  the  course  of  his  rauarks  he  reoommeoded  that  public  parks 
should  foe  formed  for  the  purposes  of  recreation,  more  especially 
for  the  sedentary  classes  of  the  populatioiL  Beading  rooms,  witli 
indoor  amosementB,  were  better  adapted  for  those  who  had  been 
Ktgaged  in  open-air  occntjationB.  He  urged  the  necessity  of 
recreation  being  encouraged  on  the  Sunday,  and  recommended  that 
reading  rooms  be  opened,  and  lectures  he  given  on  that  day.  He 
suggested  the  formation  of  parks,  working  men's  dnle,  and  other 
plaees  of  recreation  to  be  supported  out  ^  the  rates  of  the  parish. 
A  paper  was  also  read  by  Miss  Ttft'-bmn  Cwl^  in  which  she  strongly 
recommended  the  iivmation  oi  dtrf  pbygionnds  for  children.  A 
IcKig  discasaon  followed,  in  which  various  opinions  were  expuBeeA 
u  to  the  best  way  of  providing  the  means  of  recreation.  Mr. 
MoAdam  said  that  in  Edinburgh  the  scienco  claaeee,  in  connection 
with  the  School  of  Art,  had  succeeded.  Mr.  Airlie,  of  Gla^w, 
maintained  that  the  working  man  needed  amusement  nther  than 
instruction,  and  that  in  Qla^ow  vreekly  ooncerts  and  soir^  had 
pnfectly  aocoeeded.  Dr.  Burtlett  thought  the  working  man  should 
be  allowed  at  his  olnb  to  take  a  limited  quantity  S  beer  if  he 
wished.  Dr.  lAnkester  advocated  the  introduction  of  nnfennented 
beverages  in  our  public  parks.  To  drink  was  a  veir  natural  desire, 
itaatisfied    ■  -      ■-      ■ 


and  men  Were  not  satisfied  with  cold  water,  especiuly  where  it  v 
dangerous,  and  be  thought  the  teetotalers  ought  to  devise  some  re- 
&eE£ing  beverage  that  was  potable,  and  oomJd  be  sold  at  the  same 
price  as  London  porter. 

Sir  James  Simpson,  Chairman  of  the  Health  Section,  delivered 
his  address  on  Tuesday  Morning.     There  was  a  orowded  audience. 
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The  addiew  was  delivered  estempoianeonsly.  He  begaa  hj 
describing  man  as  the  011I7  animal  that  enrroimded  himself  with 
filth  and  dirt,  and  hy  hie  own  neglect  shortened  those  days  of 
existence  which  his  Creator  intended  him  to  enjoy.  He  dwelt  with 
great  energy  on  the  necessity  of  all  classes,  high  as  well  as  low, 
seeking  to  snrroand  tbemselres  witih  an  atmosphere  of  pnre  air. 
He  anowed  the  dreadful  efiects  of  this  neglect  by  the  loi^  list  of 
preventable  diseases  which  carried  off  people  m  England  and  Ireland, 
and  which  amounted  to  a  anmber  of  not  len  tb&n  120,000  persons 
anDTially  in  the  three  kingdoms.  He  showed  how  the  houses  of  the 
rich  as  well  aa  the  poor  were  poisoned  by  the  n^lect  of  drainage 
and  ventilation.  He  then  diew  attentkm  to  the  mortality  of 
hospitals  as  an  illnstration  of  the  danger  of  impore  atmospheres. 
He  said  the  mortahty  of  infants  and  mothers  in  lying-in  hospitals 
was  seven  times  as  great  as  oat  of  hoepitBlB.  He  addnced 
statistics  to  show  that  m  medical  and  sorgical  hospitals  the  death 
was  mnch  greater  than  in  the  humblest  homes.  He  bronght 
forward  the  experience  of  the  American  war  in  fiivonr  of  the 
tteatmmt  of  soldiers  in  camps  and  in  temporaiy  hospitals,  as 
compared  with  the  more  costly  and  permao^t  kinds  of  boBpitals. 
He  then  advocated  the  system  of  bnilding  Village  Hoepitals,  in 
which  not  more  than  one  or  two  cases  should  be  treated  in  the 
same  room.  The  subject  of  Smallpox  was  next  referred  to ;  and 
the  bet  allnded  to,  that  25,000  people  had  died  of  smallpox  in 
the  United  Kingdom  dtiring  the  past  fbnr  years.  He  considered 
tbis  a  disgrace  to  the  intelligence  and  hnmaoity  of  the  country. 
He  WBB  ab^d  that  we  were  bcirboroiis  enough  to  admire  more  those 
who  destroyed  the  hves  of  our  fellow-creatares  than  those  who 
saved  them.  France  had  erected  a  monument  to  the  memory  of 
Jenner,  that  greeted  every  Englishman  when  he  planted  foot  (m 
her  shoree;  and  England  had  once  set  up  a  statue  to  Jenner,  and 
placed  it  with  her  mihtary  heroes  in  IWalgar  Square,  but  had 
now  allowed  it  to  be  cast  away  nobody  knows  where.  No  wonder 
that  the  Government  which  could  thus  insult  the  memory  of  Jenner, 
should  allow  the  country  to  be  smitten  with  the  disease  he  had 
shown  them  how  to  prevent. 

The  remainder  <n  Tuesday  was  employed  in  the  discussion  <^ 
the  sanitary  condition  of  Beliast.  From  two  papers  that  were  read, 
one  by  Dr.  Browne  and  the  other  by  Mr.  Penworth,  both  of 
Belfast,  it  f^pefkrs  that  this  town  is  much  in  need  of  sanitary  im- 
provement. It  appears  that  the  death-rate  was  last  year  boai  30 
to  33  in  the  thousand.  Accurate  statistics  cannot  be  got  in  Ireland, 
for  reasoaa  that  have  already  been  referred  to  in  tbis  report  The 
water  ia  bad,  the  drainage  is  defective,  the  houses  are  overcrowded, 
the  graveyards  are  full ;  and  thus  Bel&st  offers  one  of  the  finest  fields 
in  the  United  Kingdom  for  the  exertion  of  sanitary  philanthropy. 
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At  the  same  time  it  might  be  mentioned  that  Bel&st  ie  about  to 
be  improyed.  Instead  of  taking  part  of  ita  water  from  the  filthy 
I^gan,  it  is  abont  to  extend  its  waternorke,  so  as  to  get  pure  wat^ 
trom  the  limestone  billn  with  which  it  is  Borrounded.  It  is  about 
to  shut  up  its  ont-door  ^^Tey&rds,  and  to  open  a  park  for  the 
recreation  of  the  people.  If  the  Soraal  Science  Congress  shoold  do 
nothing  more  than  qnickeD  the  aathoritiee  of  Bel&st  in  their  in- 
tentions to  save  their  populatioD  &om  the  saffering  and  death  with 
which  it  is  now  afflicted,  it  will  have  done  a  work  which  will  give 
it  strong  claims  on  the  regard  and  sympathy  of  Belfast  as  long  as 
it  shall  be  a  city  where  nnman  beings  are  striring  to  realize  the 
highest  Ueesings  of  a  kind  Providence. 
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Long  out  qf  print,  afev  eopiet  haeejutt  been  obtained: 
Owen(R.)  Odontography;  or,  a  Treatise  on  the  compaea- 
TIYB  ANATOMY  of  the  TEETH;  tteir  phyBioal  relations,  mode  of 
derelopment,  and  tnicroHCopic  Btructuro  in  the  V&stbb&a.te  AifiMALS, 
one  ToL  text,  and  Atlat  containing  168  beautifitl plates,  engraved  toilh  wiar- 
vellout  minulenett,  (pub.  at  £6.  5«)  hf.  bd.  morocco,  ^^£2.  2*         1810^5 

The  same,  LAEG-E  PAPER,  Imdia  Peoofs  ;  together  2  thick  vols.  4to. 

(pub.  at  JIO.  10*)  hf.  nutia,  £0.  10«  1840-45 

One  of  the  gre&t  modem  prodaetioiu  which  mark  the  present  wonderfal  ndraDce  of  adentific 
knowledge.    Dr.  Owea  standi  on  a  pedestal  of  eminence  which  is  raretf  attained, 

"  The  present  work  on  the  ComparatiTe  Anatomj  and  Physiologj  of  tbe  Teeth,  considers— 
L  The  T«em  in  their  relation  to  the  Osseons  Sjtcem,  and  the  intimate  structure  of  their  com- 
ponent tisBuea;  n.  The  Teeth,  regarded  as  parts  of  the  Digestive  Sjstem,  anil,  besides  their 
■trnclnre,  their  Tarions  configuratiooa  and  proportions,  in  sabservienc;  Co  the  habiU  and  food  of 
the  diffcnot  speciet;  ni.  The  development  of  the  Teeth  considered  in  connection  with  that  of  the 
epidermal  appendages  of  the  Tc^mentary  STstem,  in  consequence  of  a  close  analogj  in  the  form, 
stmctnre,  t^poracy  duration,  and  rcprodoctton  of  the  fonnative  matcix. 

"The  views  of  the  stmcturo  and  derelopment  of  the  Teeth,  and  the  conseqaenl  dedoctiont  as 
to  their  place  in  the  sjitem  of  Ciasaes,  their  physiological  relations,  and  their  -ralne  as  Eoologicul 
charact^  are  fully  and  connectedlj  treated  of  m  this  work. 

"  The  Dental  SyBtetn  is  in  this  work  traced  from  its  more  simple  to  its  more  compioz  con- 
ditions, bnt  this  progress  is  partial)/  subordinated  to  the  limits  of  loolugicat  arrangement;  for, 
althoogh  the  tooth  of  a  Mtiiabatti  or  a  Labi/riHihodim  be.  in  strnccnre,  more  complex  than  man/ 
Mammtlijut  teeth,  yet  tlus  oompiezity  is  associated  with  other  characCen,  such  as  mode  of 
attachment,  fraqneot  shedding  and  renewal,  &C.,  which  indicates  an  GGsentially  inferior  grade, 
and  oooneet  than,  napectiveiT,  in  closer  ualural  relationship  with  the  more  simple  teeth  of  other 
specaes  of  Fishea  and  Reptiles.  A  distinct  Part,  or  dirision  of  the  Work,  is.  therefore,  appro- 
injated  to  the  Dental  S/it^  of  each  of  the  three  great  CloKea  of  VottebraCed  Animals  which 
poasesa  teeth. 

"  In  the  Mammalian  series  the  coarse  of  progressire  complication  of  the  teeth  is  clescly 
followed,  irrespectire  of  the  general  grade  of  organ  iutiuD  of  the  species,  and  the  Human  dentition 
ftlls,  accordingly,  into  the  middle  of  the  series.  Quided  by  the  erideneo  o(  tbe  teetii  I  have 
aometimes  devitttad  from  the  accepted  Zoolc^ical  systems,  as  will  be  seen  in  the  lost  Chapter, 
derated  to  tbe  complex  dentition  or  Iho  great  Family  of  Hoofed  berbiToroos  qaadrupcds,  and 
especially  in  the  Tsine  there  asmgned  to  the  Ruminant  modiBcation  of  the  Ungulate  type. 

"In  each  class,  the  chief  characters  of  the  teelh  of  extinct  spedea  are  described  in  i 

with  those  of  the  allied  existing  forms.    For  so  vast  Is  now  the  extent,  and  so  rapid  the  pi  .„ 

of  Palaontolog/,  and  so  important  are  the  links  in  the  chain  of  Being  thus  recovered,  that  no 
lieatiae  on  the  Comparative  Anatomy  of, tbe  enduring  ports  of  animals  can  fuUil  its  expected 
poipose,  if  It  be  rostncted  to  the  description  of  such  parts  in  existing  species  alone. 

**  With  regard  to  the  Teeth,  some  of  the  meet  interesting  and  extraordinary  modifications 
were  peenliar  to  species  that  have  long  since  passed  away  rrom  the  stage  of  animated  existencei 
and,  indeed,  no  comprehensive  view  coold  be  obtained  <i  the  dental  tissnsa  without  a  knowledge 
of  Iboso  Intermediate  cooditiong  which  they  present  in  fossil  teeth.    I  need  only  refer  to  the 
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Auitdai*  tbe  Splutrediu,^  the  Saaraeephaliu.X  the  DtndrediuA  tbe  LabgritUhi>do»,l  the  Tgmmma- 
rfnii,^Bnd  the  Megatherium  *'  in  illaitratian  of  the  T&Ine  of  FoeuJ  reouiiu,  snd  of  tlie  aiao- 
«cope,M  an  iaBlruinent  in  the  determ  initios  of  their  natoie  and  affiuitiea. 

"  One  oonseqnence  of  an  allempt,  like  the  present,  to  delennin«  the  tme  naton  and  mode  irf 
derelopnient  of  a  class  of  organs  by  tracing  the  modifications  of  such  tlm>ogh  the  entire  range  td 
the  series  of  animals  to  vhidi  it  is  pecaliar,  is,  that,  from  the  length  of  time  rooiiired  to  comgileM 
and  arraiiKe  the  extended  series  of  obeemOions,  panjal  elimpsei  and  illastrations  of  the  main, 
eonclnsions  sooght  to  be  Mtablished  are  pablished  bj  ontbon  who  ara  excited  to  potcoe  anas 
limited  branch  of  tin  labjeet,  and  have  leisnre  for  following  it  ont. 

"  The  present  winfc  would,  bowever,  lure  been  rer;  incomplete,  if  I  had  not  been  priratdj 
aided  b;  the  liberal  eonlribnlioti*  of  teeth  of  nue  fi:«Bil  and  recent  animal*,  which  were  not 
available  fix  the  purpose  of  microecople  examinaUMit  when  present  in  public  collections. 

**  Hj  giatefiil  acknowledgments  ara  more  eapccialiy  dne  to  tbe  FaasiDurr  and  Councn,  </ 
the  Both.  Cavixom  of  Suboeohb  :  for  to  t^etn  I  owe  the  appointments  which  hare  made  the 
pnrsnita  most  congenial  to  laj  tastes  a  doty,  and  at  the  same  time  have  supplied  the  beet  means 
and  opportnnjtjes  of  falQlling  it.  In  whatever  degree,  therefore,  I  may  have  contdbnted  in  this 
or  preTioos  works  to  tbe  advancement  of  Comparative  Anatomj,  or  may  tiave  aided  in  its  appli- 
cation to  collateral  sciences,  I  can  only  regard  myself  as  instmrnenUul,  in  snch  m(«ante^  in 
eairying  oat  tbe  great  olyects  which  Che  College  of  Surgeons  had  in  '  ' 
important  tjiiat  of  tbe  Huntetiaa  Moaenm,  and  wuich  the  College  has  ere 
pnxnoteiL" — Pr^aet. 
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et  en  Francis,  I'histoire  de  chaque  esp^e,  4  vols.  107.  folio,  123  earefidif 
OOLOOKBD  platea  of  every  Variety  of  Woodpeckebh,  (pub.  450  francs  (■ 
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Murchisou*s   (Sir  R.)   The  Geology  of  Russia 

nr  EiTROPK  kSD  thb  Ukai  MonifTAiMs,  with  the  "  PMJJONTOLOGIB" 
(hi  FreneK),  by  E.  de  Yxskbuil  and  Count  Kxtbeblotq,  nuoteroiti  plmlet  qf 
FbttU  Semaine,  coloured  Oeologieal  Section;  ^e.  2  vola.  royal  4to.  (pub. 
at  £3.  8«}  cloth,  £i.  ii  184S 

Exotic    ORNITHOLOGY,    bjPHiL.pLrTLBrSCLATEB, 

M.A.,  Ph.D.,  F.B.8.,  Ac.,  and  Obbbet  SALVIN,  M.A.,  F.Z.8.,  &c.   Parts 

1, 2,  8,  each  2U;  lubue  fapxk,  each  £2.  2*  1666-67 

Under  thistiUe  has  been  commenced  the  iaane  of  a  Beriee  of  COLOUfi'BD 

LITHOQEAPHIC  ILLUSTRATION 8  of  NEW,  or  hitherto  UNFIGUBED 

BIBDS,  to  form  a  SUPPLEMENT  to  Tkumince's  Planches  Golori^  5  toIi. 

Parit,  1838 ;  and  Dxa  Muss,  Iconognpbie  Omitbologique,  Parii,  1845-49 

The  subjects  for  illustration  will  be  selected  from  the  many  new  and  remark- 
able ornithic  forms  which  the  exertions  of  modem  collectora  have  recently 
brought  to  li^ht  in  nearly  every  part  of  the  world's  eurface,  particularly  within 
the  tropica  of  both  hemiBpheres. 

To  the  description  of  each  species  figured,  the  authors  will  endeavour  to 
add  a  complete  list  of  the  other  known  species  of  the  genua,  so  that  the  letter- 
preaa  will  consiat  of  a  series  of  separate  monogrsphio  easayB. 

The  first  series  of  this  work  will  contain  oke  hioiissbd  plates.  It  will  be 
published  in  twelve  parts,  at  intervals  of  about  two  months.  Each  part  will 
contain  eight  coloured  pkitet,  and  tuxt  sheet*  of  lettar-prets.  A.  thirteenth  part 
will  contain  the  four  lost  plat«s,  and  the  Title  and  Index  to  the  volume. 

Only  Cue  mnrDHiD  and  ptptt  copies  of  the  work,  in  imperial  4to,  will  be 
prepared.  The  price  of  each  part  will  be  £1.  l>,to  be  paid  for  as  the  work 
comes  out. 

FiPTEEir  copies  will  be  printed  on  LABGE  PAPEB,  royal  folio,  to  match 
the  Large  Paper  issues  of  Temminck  and  Sea  Murs.  The  subscription  price 
of  these  copieB,  will  be,  each  part,  £2.  2* 
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t^  The  QISrtnNE  work,  with  62  OOLOUBED  platet,  and  many  wooSeutt, 
2  Tola.  Toja\  8to.  (published  at  S8«}  offered  for  28t. 

Prichard  (J.  C.)  The  NATTJEAL  HISTOET  of  MAN;  com- 
prieiQ^  Inquiries  into  the  Modifyiog  Influences  of  Physical  and  Moral 
Agencies  on  the  different  Tribes  of  the  Human  Family.  4th  Edition, 
revised  and  enlarged,  by  Edwin  Norris,  of  the  Eoyal  Asiatic  Society,  2  vols. 
roysl  Svo.  with  62  COLOTTBED  plates,  evgrttved  on  tteel,  and  100  engravingi 
on  wood,  (pub.  at  £1.  18t)  cloth,  28a  18SS 

Thu  U  the  Qsiat  Tbxt  Book  of  ErHHOLOOins.  The  renmrkahle  aeriM  of  eolonred  plMes 
accompanying  thia  work  farms  a  compltita  Pictorial  0allu7  of  ererf  TBiielj  of  the  Hnnuui  Raco 
Mattered  over  the  Globe.  AdTOCfttcs  of  the  "  One  Fair  Theorj"  will  find  no  oorroboratioa  of 
their  doctriaee  in  (he  fhct«  Mt  fbrtb  jd  Dr.  FrichaM'e  learned  work.  Howerer,  if  we  cannot  call 
all  the  Racei  of  the  World  "  brothen,"  we  may  snrelj'  treat  them  as  "  fdondi,"  and  make  onr- 
■elTe*  '■T"'pf^  with  their  leading  [dijiical  and  mental  characteriitioa. 

Prichard.  six  ETHNOGKAPHICAL  maps,  supplement  to  the 
Natural  Histo^  of  Man,  and  to  the  Besearches  into  the  Phyaical  History 
of  Mankind.  Folio,  coloured,  and  1  thett  qfletterpreu,  2nd  Edition,  (pub. 
£1. 4()  12«  M  London.  1S60 

Selby's  Illustrations  of  British   Ornithology: 

I«nd  and  Water  Birds,  a  mott  magn^aU  aork  i/BBITISH  BIKDS,  con- 
taining an  exact  and  faithful  representation,  in  their  full  natural  size,  of  all 
the  known  species  found  in  OVeat  Britain,  883  Figwet  in  228  beautifully 
coLOURxn  PLATES,  2  toIb.  elephant  folio,  (pnbliahed  at  £105.) — Letterpress 
Descriptions,  2  vols.  870,— together,  4  Tola,  half  moroeeo,  gilt  edget,  £80. 

One  of  the  grandMl  work!  on  ornithology  pnbliihrd  In  tbli  oountry,  the  same  for  Britiih  Birds  that 
Andubcm'*  in  for  thebirdaof  Amtrioa.  £fery  ^un.ezocptingriaaTeryfewlnstanoeiof  axtremdj 
large  birds,  it  of  the  full  natural  liia,  tieautifull;  and  uourats^  dtawn,  with  all  the  qpirll  of  life. 

Westwood's  Modern  Classification  of  Insects, 

comprising  an  Account  of  the  Habits  and  Transformations  of  the  different 
Familis  ;  a  Sniopsis  of  all  the  British,  and  the  more  remarkable  Foreign 
Genera,  2  toIs.  8to.  above  \50voodevti,  eompriting  aiout  25!iO,figure*,  (pub. 
at  £2.  Bt)  cloth,  oettiso  babe,  20<  1839-40 

A  careful  end  jadioioos  difeetof  rare  and  eiteaaive  learning,  of  elabonle  and  deep  reeearch. 


It  is  impouible  to  raid  theee  Interesting  pages,  aod  compare  the  teit  with  the  n 

executed  from  the  inthor't  own  drswingi.  withont  feeling  a  profbond  respect  for  the  inTindble 

indostry  wbicb  baa  collected  so  immMieB  a  mass  of  lafonnstion." — JEntoeiB/D^JoaJ  Magarbn, 

"Worcester  (Marquis  of)  Century  of  Inventions  : 

the  Idfe,  Times,  and  Scientifio  Labours  of  the  second  Marquis  of  Worcester; 
to  which  is  added  a  Beprint  of  the  Century  of  Inventions,  1663,  with  a  Com- 
mentaiy  thereon,  by  Hsnxt  Dibcks,  C.E.  1  toI.  8to.  660  pp.  portraiU  aiul 
tPoodatU,  (pab.at24f]  cloth,  16t  186S 

The  same,  4to-  IjABGB  PAPER,  fxoo?b  bxtobi  lkrkbb  of  the  P0»- 

TBAlTs,  kf.  bound  moroceo,  £S.  Be  1860 

ksuspredneeS  a  voit  of  ibifglir  meriii  the  historical  psrt  Is  rnll,  uennte,  wtffl  imiwea 

nki  U  pTDhaadl/  u  homs,  lil»Jiiiil|iUain 
Inlba  Centniy  o(  cnatautlioTin.    KtilB 
-    J^JVtm,  April  l£u(l. 


Robert  Wight's  Publications  on  Indian  Botany: 

PUBLUHED  BX  THB  iLUTHOR  HIVIBLV   iT   GREAT  EZPBHflS  IM  MABBAa 

WIGHT.— ICONES  PLANTABUM  ItTDlM  OKIENTAUS;  or  Figures  o! 
Indiim  Flftnts.  Bj  Dr.  Bobert  Wight,  F.L.S.  Surgeoo  to  the  M&dnu 
SBtablishment,  6  vols,  royal  4to.  2 101  plate*,  imeluding  all  tkoie  fftven  i» 
tit  «H/JW«"lLtiUaTRATiONB"  and  "N'eilbhsbkt  Plants,"  butploM 
iMUad  <tf  eoloured.  (pub.  at  £27.  lOt),  ehlk,  £11.  Madrat,  188S-53 
"  A.  moit  Importaot  worfc.  with  SI 01  innliuble  nprMentaliou  of  ladiui  FUnta." 

H.    CLKOBOmM. 

"ThaVolBiDM  form  Um  inoit  inportaat  e»atnbi>ti«ai,  not  onlf  to  Botaoj,  bat  to  Natanl 
Sdmca.  vhlsh  hxn  arm  bees  pabliibed  ia  ladii,  aad  thtji  Kave  tmi  vfthi  grtattM  Mrnor  M  «i 
(Jtr«<V**«l  Mr  laitMn.  It  !■  Klmitted  th«t  Dr.  Wl^ht  h»  «ccompliihed  ■  great  work,  whicli  a 
H  eMeBlial  to  th«  ibulent  of  tlu  Indiui  Flora,  •■  Sowerbf'i  English  Botur  a  in  Britmin." 

HoouiM.  Axo  TBOKfloar. 
Sold  a^FAKATRLT: 
Td.  It.  wll)i41Brbta,4ta.  IU<M3,£5.  I  Vol.  V.  with  a&9  ^(M,  4to.  ISSI,  ^4. 

Vol.  III.  with  326  )>i«M,4to.  1843-47,^6.  Vol.  VL  with  181  |ifafn,4ta.  1853,  J£Z.  10« 

V<d.  IV.  with  450  plain,  4to.  184S-&a,  ^£6.         |  *.*  BcU  cooplBied  u  ■  reduced  rate. 

WIGHT.  —  XLLtrSTEATIONS  OF  INDIAS  BOTANY  ;  or  Figprea 
UlnatrfttiTe  of  each  of  the  NatnnU  Orden  of  Indiao  Plants,  described 
in  the  Author's  "  Prodromus  Florse  PeniDsulte  ludiie  Orientolia,"  but 
not  confined  to  them.  By  Dr.  B.  Wight,  F.L.S.  Sargeon  to  the  Madras 
Establishment,  3  vols.  4to.  eotitaining  205  oolodhbd  Flates,  only  a 
few  eopiet  Up,  (pub.  at  £9.  9«)  kf.  bd.  £6.  Madrat,  188&-50 

YoL  II.  soDtdnini  104  tatamdpUlu,  t*.  12t  UairM,  IS41-S0 

WIGHT.  —  SPICILEGITJM  NEILQHEBBENSB  ;  or  a  Selection  of 
JNeilgherry  Plants,  drawn  and  coloured  from  Nature,  with  brief  descrip- 
tions of  each  ;  some  General  Bemarks  on  -the  Geography  and  Affinities, 
and  occasional  Notices  of  their  Economical  Properties  and  Uses.  By 
Dr.  B.  Wight,  F.L.S.  2  vols.  4to.  202  coloobes  putbs  ILtdr.  1816-50 
Plate*  71  and  75  did  nerer  exitf.     Vol.  I.  pact  2,  &0  pUtce,  30t.    Vol.  II.  \Wplattt,£Z. 

WIGHT.— PEODBOMTIS  FLOE^  PENINSULA  INDLE  ORIBN- 
TALIS ;  containing  abridged  Descriptions  of  the  Plants  found  in  the 
Peninsula  of  British  Indis,  arranged  according  to  the  Natural  Byeteia. 
By  DrB.B.Wight,F.L.S.  and  Walker  Ainott,ToL  1,  &7o.  (pub.  at  \Qt), 
eloth,  7t  Zand.  1831 

WIGHT.— CONTRIBUTIONS  TO  THB  BOTANT  OF  INDIA,  By 
Dr.  Bobert  Wight,  F.L.8.  Svo.  (pub.  at  7«  Gd),  elotk,  6a    landon,  1831 
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The  Bninsn  Ahbooiatiok  fob  the  Advanckment  of  Science.^ 

Meeting  at  Dandee,  Anguat,  1867. 
Physical  Scieuoc  (ScctioQ  A).       I    Biology  (Section  D). 
Chemical  Science  (Section  B).  Geography  and  Ethncle^  (Sec.  E). 
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